35 CENTS 


the Cornell 


This mark tells you a product is made of modern, dependable Steel. 


How cold is up? We know that outer space can never be colder than minus 459.72° Fahrenheit—that’s absolute zero, the 
point at which all molecular motion ceases. We don’t know what coldness like this will do to materials, but we're finding out. 
Scientists are using a heat exchanger to produce temperatures as low as minus 443° Fahrenheit. They test materials in this 
extreme cold and see how they perform. Out of such testing have already come special grades of USS steels that retain much of 
their strength and toughness at -50° or below; steels like USS “T-1” Constructional Alloy Steel, Tri-TEN High Strength Steel, 
and our new 9% Nickel Steel for Cryogenics applications. And the heat exchanger to produce the —443° Fahrenheit is 
Stainless Steel! No other material could do the job as well. Look around. You'll see steel in a lot of places—getting 
ready for the future. MM For information about the many career opportunities, including financial analysis or sales, 
write U. S. Steel Personnel Division, Room 6085, 525 William Penn 


Place, Pittsburgh 30, Pa. U. S. Steel is an Equal Opportunity Employer. United States Steel 


USS, “T-1" and TRi-TEN are registered trademarks. 
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Automation through c 
works wonders in moving 


ommunications 


mountains of paper work 


Today, completely new concepts in communications are 
helping business and industry to achieve undreamed-of 
efficiency. Vast volumes of day-to-day correspondence 
and data can be sent over high-speed electronic systems 
linking far-flung centers into tightly synchronized 
operations. 

As a leading specialist in microwave and carrier systems, 
Lenkurt Electric is working wonders today in closing 
the “communications gap” with these modern vehicles 
of mass data transportation. 

For instance, a single system can carry all communica- 
tions simultaneously—telephone, teletype, video, busi- 
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ness data—even supervisory and control instructions. 
And they are received at distant points the moment 
they are sent. 
Lenkurt Electric is working in close alliance with the 
telephone industry, railroads, pipeline companies and 
electric utilities to reduce operating costs and step up 
efficiency with microwave and carrier communications. 
Lenkurt Electric Co., Inc., San Carlos, California. 

e e 
Engineering Graduates with inquiring minds and a 
sense for the future will find interesting opportunities 
for achievement at Lenkurt Electric. 


Specialists in VIDEO, VOICE and DATA TRANSMISSION 


ELECTRIC 


Subsidiary of 
GENERAL TELEPHONE ELECTRONICS 


When writing to advertisers please mention the ConneELL ENGINEER. 
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are you 
thinkin 


... With respect to 


Of course, you are...and should be. But don’t 
overlook the fact that “thinking big” really applies 
to your own personal growth and achievement— 
and not necessarily to the physical size of an 
organization. And that’s an important reason for 
investigating the opportunities here at Sikorsky 
Aircraft. 

We believe that our company offers just the 
“right-sized”” environment for young engineers 
seeking strong personal identification and stature 
opportunities. The technical talent we require can 
enjoy diversified activities in a field that permits 
full expression of engineering imagination and 
professional competence. 


your career choice? 


At Sikorsky, we pioneered helicopters. Our 
continuing objective is to further advance V /STOL 
(vertical /short take-off and landing) aircraft. 

The engineering programs are stimulating and 
far-ranging. Assignments could include joining an 
electronic team of twenty to thirty associates—or— 
working with a highly selective group of four or 
five on sophisticated problems of antenna radiation, 
instrumentation, automatic pilot, automatic stabi- 
lization—to name a few. 

Your opportunity for personal growth could be 
here... now. Can we help you “think big’’ towards 
that goal? 

Please write to Mr. Leo J. Shalvoy, Personnel 
Department. 


STRATFORD 


SIKORSKY AIRCRAFT 


DIVISION OF UNITED AIRCRAFT CORPORATION 


pioneer and leading manufacturer 
aircraft 


of rotary wing 


All qualified applicants will receive consideration for employment without regard to race, creed, color or national origin. 
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Founded in 1885 
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FOREWORD 


In recent times, science and engineering have made great progress in 
unlocking the mysteries of nature and in applying its principles. Con- 
tinuance of this progress, and indeed continuance of civilization as we 
know it, depends upon the use of these discoveries and applications in 
constructive rather than destructive efforts. The staff of the ENGINEER, 
aware of the problems confronting today’s world community, has pre- 
pared this issue as an examination of several aspects of the relationship 
between engineering and society. 


Specifications for AMan ... ..... 


Is Engineering Proficiency Sufficient? . 
by Edwin B. Watson 


Professionalism. . . . .. . 
by Professor John C. Gebhard 


The Changing World of Engineer:ng through History. 


by S. C. Hollister, Emeritus Professor of Civil Engineering 
Grant to Progress . . . . . . 


Disarmament and the Engineer... 
by Lloyd S. Goldman, Arts ‘63 


The Engineer in Underdeveloped Societies 
by Rudolph Juliano, Arts ‘63 


President's Message . 

Alumni Engineers 

College News . 
Fifty Years Ago in the Engineer 


News Briefs 


COVER, by Albert Amini, Arch ‘62 presents varied views of the engineer and 
his surroundings. 


Published monthly—October to May—by the CORNELL ENGINEER, Inc., Carpenter Hall, Ithaca, N. Y. 
Edited by the undergraduates of the College of Engineering, Cornell University. Second class postage paid 
at Ithaca, N.Y., under Section 103, Act of October 3, 1917. 

Subscription per year: regular $2.50; with membership in the Cornell Society of Engineers, $5.00; stu- 
dents and faculty, $2.00; single copy, $.35 on campus. 

Copyright 1961 by the CORNELL ENGINEER, INC. 
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Paul Farbanish (B.S.E.E., Lehigh '58) is a development en- 
gineer who had design responsibilities for IBM solid state 
1401 computer system. 


HE’S MAPPING NEW WAYS T0 BEAT 
TRAFFIC JAMS IN LOGICAL SYSTEMS 


A computer system must be versatile. The IBM 1401 sys- 
tem, for instance, might go to work in a radiation lab, a 
stockbrokerage office, an air operations center, a refinery, 
or any one of a hundred other places. Demands upon the 
individual units of the system will vary widely. 


Paul Farbanish analyzed the loads placed on the system by 
different applications. One of his assignments was to de- 
sign new and alternate ways for data to move from unit to 
unit with the greatest speed and reliability. 


Like many an engineer at IBM, his responsibility ranges 
over a wide technical field. To do his job he became familiar 
with many challenging areas of electronics. Within the 
1401 system alone he dealt with circuits, data flow control, 
input-output, storage, etc. 


If a young engineer wants to move rapidly into the most 
advanced areas of electronics, he would do well to consider 
IBM. In the fast-expanding world of data systems and its 
many peripheral fields, a man is given all the responsibility 
he is able to handle. New ideas and new ways of doing 
things are not only welcome but actively encouraged. 


The IBM representative will be interviewing on your campus 
this year. He will be glad to discuss with you the many chal- 
lenging jobs that are open at |BM—whether in development, 
research, manufacturing, or programming. Your placement 
office will make an appointment for you. All qualified appli- 
cants will be considered for employment without regard to 
race, creed, color or national origin. Or you may write, out- 
lining your background and interests, to: 


Manager of Technical Employment 3 M 
® 


IBM Corporation, Dept. 891 
590 Madison Avenue 
You naturally have a better chance to grow with a growth company, 


New York 22, New York 


: : 


Did You Know That Malleable Castings Can 
Stamped, Rolled, Punched, Spun? 


Many people are unaware that castings can be _ costs or even lead to new designs. These examples 
finished by any method except cutting or grinding. _ illustrate the versatility you get only with ferritic 
But the ductility of Malleable iron castings permits and pearlitic Malleable castings. For a fuller 
use of a wide variety of high-speed forming tech- understanding of how Malleable can help you, 
niques that can eliminate operations, cut finished call any producer that displays this symbol — 


* Free Folder describing these techniques is available 
for your use. Just ask any member of the Malleable aa, 

Castings Council for Data Unit No. 116, or write to MALLEABLE 
Malleable Castings Council, Union Commerce Building, 
Cleveland 14, Ohio. 


Roll it — Oil grooves in lawnmower crankshafts 
mission part reduces finished cost . . . eliminates and splines in compressor crankshafts are just two 
three cutting operations required by the previ- of many places where rolling proves more eco- 
ously used steel part. nomical than machining. 


Hot Form It-— Hot coining this Malleable trans- 


Punch It — Holes with diameters greater than the Spin It —- Malleable’s ductility permits the sleeve 
thickness of the metal can be punched in Malle- and end disc in this ball joint to be held in place 
able. Two round holes and a square hole are by spinning the Malleable housing into a strong, 


punched simultaneously in this idler arm. permanent flange. 
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“If we can develop low-cost 
means of bringing water to thirsty 
lands and people of the world, 
we shall bring a boon to mankind 
that is even more meaningful 
than the conquest of outer 
space Senate Report. 

In the desert sheikdom of Ku- 
wait, a Westinghouse plant is 
now extracting nearly 17 million 
gallons of fresh water every week 
from the extra-salty Persian Gulf. 
In San Diego, another Westing- 
house plant will soon be produc- 
ing drinking water from Pacific 
Ocean water—seven million gal- 
lons a week. 


Westinghouse scientists foresee 
“water factories” like these going 
up in seacoast cities all over the 
world. For peoples who never 
had enough water, a new kind of 
abundant life will be created. 

This is just one of the exciting 
things going on at Westinghouse. 
To learn more about a career with 
Westinghouse, an equal-oppor- 
tunity company, see the Westing- 
house representative when he 
visits your campus or write: L. H. 
Noggle, Westinghouse Educa- 
tional Department, Ardmore at 
Brinton Road, Pittsburgh 21, Pa. 
You can be sure . . . if it’s 


Westinghouse 
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Gyron—dream car that drives itself. 
This two-wheeled vehicle of the future 
envisions automatic speed and steering 
control for relaxed “hands-off” driving. 
Designed by the advanced stylists of 
one of America’s leading automotive 


companies, the delta-shaped Gyron 
would feature a computer that permits 
motorists to “program” their journey — 
distance, speed, arrival time—on a non- 
stop expressway. A gyroscope would 
stabilize the car in motion. Setting off 


the Gyron’s sleek lines are parts coated 
with bright, corrosion-resistant nickel 
plating. The front bumper, exhaust 
ports, taillight bezel, control console, all 
get solid beauty-protection with this 
durable nickel coating system. 


How Inco Nickel helps engineers make new designs possible and practical 


The engineer is vitally concerned 
with design—inside and outside— 
whether it’s an advanced new car or 
a nuclear-powered ship. With Nickel, 
or one of the many metals containing 
Nickel, he has a material that can 
meet the demands of a wide range of 
service conditions— providing an ex- 
cellent choice for the equipment of 
today and the designs of the future. 


Inco’s List ‘“‘A’ contains descrip- 
tions of 200 Inco publications which 
are available to you, covering appli- 
-ations and properties of Nickel and 
its alloys. For List “A”, write Educa- 
tional Services. 


The International Nickel Company, Inc. 
67 Wall Street, New York, N. Y. 


The Nuclear Ship Savannah is capable 
of sailing 350,000 nautical miles with- 
out refueling. Her uranium oxide fuel 
is packaged in tubes of Nickel Stainless 
Steel, more than 5,000 of them. Engi- 
neers specified 200,000 pounds of Nickel 
Stainless Steel for use in the ship’s 
reactor to meet critical service demands. 


Monorail “Airtrain’—a compact, high- 
speed transportation system that will 
be automatic, almost noiseless. Develop- 
ment is being explored by leading U.S. 
cities. Lightweight Monorail design 
demands strong weight-saving metals. 
Logical choice: Nickel alloys to take ad- 
vantage of newest engineering concepts. 


wo, INTERNATIONAL NICKEL 


The International Nickel Company, Inc., is the U.S. affiliate of The International Nickel Company of Canada, Limited (Inco-Canada) 
—producer of Inco Nickel, Copper, Cobalt, Iron Ore, Tellurium, Selenium, Sulfur and Platinum, Palladium and Other Precious Metals. 
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Mass spectrometer—10,000 chemical analyses every second. 
A valuable tool for fast analysis of gases, liquids, solids, and 
plasma, the Bendix® Mass Spectrometer is another dramatic 
result of Bendix teamwork. Physicists, engineers, chemists—all 
contributed to the development of this first successful time-of- 
flight mass spectrometer. 

Based on the patented Bendix time-of-flight principle, the 
Bendix Mass Spectrometer uses pulsed electron beam to create 
ions which are immediately accelerated into a field-free region. 
Here, ions separate according to their mass-to-charge ratios. These 
separated ion signals are then amplified in the electron multiplier 
and fed to an oscilloscope, whose sweep is synchronized to the 
spectrometer frequency. As many as 10,000 complete mass 
spectra are presented each second, making the Bendix Mass 
Spectrometer ideal for applications requiring extremely rapid 
response. 

Two other developments resulted from this work. One is a 


An equal opportunity employer. 
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double-grid ion acceleration system, with exceptionally high 
resolving power. The other is a magnetic electron multiplier, which 
is becoming an important component in Bendix-developed instru- 
mentation systems for space research. 

Currently, as part of our miniaturization research efforts, 
our engineers are completing an advanced version, weighing only 
12 pounds, for measuring the composition of the atmosphere 
of manned space vehicles. 

If you’re interested in challenges, sign up for an interview 
with a Bendix representative through your placement office. Or, 
write to Dr. A. L. Canfield, The Bendix Corporation, Fisher Build- 
ing, Detroit 2, Michigan. Career opportunities in California, 
Connecticut, Indiana, lowa, Maryland, Michigan, Missouri, New 
Jersey, New York, Ohio, and Pennsylvania. 

Creative engineering in these fields: automotive, aviation, 
missiles and space, manufacturing and systems development. 


FISHER BUILDING, DETROIT 2, MICHIGAN 


When writing to advertisers please mention the ConnELL ENGINEER. 
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Specifications for A Man 


“To respect my country, my profession, and myself. To be honest and fair 
with my fellow men as I expect them to be with me. To be a loyal citizen 
of the United States. To speak of it with praise and act always as a trust- 
worthy custodian of its good name. To be a man whose name carries pres- 
tige with it wherever it goes. 


“To base my expectations of a reward on a solid foundation of service ren- 
dered. To be willing to pay the price of success in honest effort. To look 
upon my work as an opportunity to be seized with joy and to be made the 
most of, not as a painful drudgery to be reluctantly endured. 


“To remember that success lies within my own self and in my own brain, 
my own ambition and my own courage and determination. To expect dif- 
ficulties and force my way through them. To turn hard experience into capi- 
tal for future struggles. 


“To believe in my profession heart and soul. To carry an air of optimism in 
the presence of those I meet. To dispel all temper with cheerfulness, kill 
doubts with strong conviction, and reduce action with an agreeable per- 
sonality. 


“To make a study of my business. To know my profession in every detail. 
To mix brains with effort and system in my work. To find time to do every 
needful thing by not letting time find me doing nothing. To hoard days 
as a miser does dollars. To make every hour bring me dividends in in- 
creased knowledge and healthful recreation. To keep my future unencum- 
bered with debts. To save as well as to earn. 


“To cut out expensive amusements until I can afford them. To steer clear 
of dissipation and guard my health of body and peace of mind as a most 
precious stock in trade. 


“Finally to take a good grip on the joys of life. To play the game like a 
man. To fight against nothing as hard as my own weakness and endeavor 
to give it strength. To be a gentleman and a Christian so I may be courteous 
to man, faithful to friends, and true to God.” 


Found among the papers of 
Thomas J. Van Alstyne, former 
electrical engineering student, 
Cornell University, after his 
death on the job.—Cornell Civil 
Engineer, 1915 

Vol. 23, p. 154 
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I chose a career, 


not a j0b! 
by 


“T found a satisfying job right from the beginning 
—and more important, American Oil is diversi- 
fied enough to offer varied opportunities for the 
future.” 
Peter Vossos earned his Master of Science 
degree at Iowa State, ’58. As a physical chemist, 
Pete’s immediate project is studying funda- 
mental properties of asphalts with the objective 
of improving their performance in roofing and 
— industrial applications. About his years at 
i ie Nee J. American Oil, Pete adds, ‘‘This is a company 
Pe, by that’s big enough and dynamic enough to be 
doing important work, but not so mammoth 
that you get lost in the crowd.” 

Many ambitious and talented young scientists 
and engineers like Peter Vossos have found 
challenging careers at American Oil. Their choice 
could have special meaning to you. American Oil 
offers a wide range of research opportunities for 

graduate chemists, chemical engineers, mechani- 
cal engineers, physicists, mathematicians and 
metallurgists. 
If you are interested in a career with the 
Research and Development Department of 
American Oil Company, write to: D. G. Schroeter, 
American Oil Company, P. O. Box 431, Whiting, 
Indiana. 


IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS, 
LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS 
ASSOCIATE COMPANY, AMOCO CHEMICALS, ARE ENGAGED IN 
SUCH DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS: 
New and unusual polymers and plastics @ Organic ions under electron 
impact @ Radiation-induced reactions @ Physiochemical nature of 
ere. catalysts @ Fuel cells @ Novel separations by gas chromatography @ 
Application of computers to complex technical problems @ Synthesis 
and potential applications for aromatic acids @ Combustion phenomena 
® Solid propellants for use with missiles @ Design and economics: 
New uses for present products, new products, new processes @ Cor- 
fosion mechanisms @ Development of new types of surface coatings. 


AMERICAN) AMERICAN OIL COMPANY 
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@ Minuteman was plagued with a chronic “sore throat.” 


Existing nozzle liner throat materials wouldn’t withstand 
Minuteman’s tremendous solid-fuel rocket blasts 
with temperatures exceeding 5400°F. 


Allison metallurgists went to work on the problem. 


They tried oxyacetylene spray coating—but maximum 
attainable temperature was too low for the coating 
materials required. 

Next, electroplating was tried—but the coat bond 
| & was poor, the surface rough. 

CO Then, Allison laboratories came through with advance- 
ments in the application of plasma-sprayed tungsten. 


Here was the solution. The dense, sound “plasma- 
tung” © coating passed its solid-fuel firing tests with 
no erosion, guttering, or nozzle pressure drop! 
Metallurgy is but one field in which Allison is scoring 
significant advancements. We currently operate 
laboratories for virtually any requirement—space 
propulsion, physical optics, radio-isotope, infra-red, solid 
state physics, physical chemistry, direct conversion, 
heat transfer, physics of liquid metals, phase dynamics, 
fluid dynamics and rocket propulsion, to name a few. 


Our engineers and scientists working in these 
basic science and development laboratories solve the 
problems associated with our business and .. . 


Energy Conversion is Our Business 


ALLISON DIVISION GENERAL MOTORS CORPORATION 
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IS ENGINEERING 
PROFICIENCY SUFFICIENT? 


The impact of technological de- 
velopments of the twentieth cen- 
tury on our society is unmistakable. 
Through scientific discovery and 
engineering application of natural 
law, men have suddenly achieved 
power almost beyond comprehen- 
sion for the control of environ- 
ment, the spanning of space, and 
the shaping of the world’s re- 
sources for the benefit of society. 
Rather than winning acclaim for 
the imposing list of achievements 
which have brought improved 
health and better food, greater 
comfort and safety, and _ faster 
communication, the technological 
community stands at the bar of 


world opinion accused of creating, 
instead, the means of society’s de- 
struction. Surely the most pene- 
trating example of widening di- 
vergence between technological 
advance and_ sociological adjust- 
ment is in the field of modern 
physics, where understanding of 
the principles of fission and fusion 
processes has led to developments 
feared because of destructive po- 
tential rather than respected for 
the ultimate good which society 
can realize from their proper ex- 
ploitation. As Dr. Simon Ramo has 
recently said, “There is already a 
gross imbalance between techno- 
logical and sociological progress.” 


The course of history indicates 
that technological advance can not 
be prevented, Should the present 
store of nuclear weapons be sud- 
denly neutralized, it is probable 
that a new, perhaps more deadly, 
weapon would soon be conceived. 
The challenge to men today is not 
to stay technological development, 
but to speed moral and social prog- 
ress so that the output of the lab- 
oratory can be assimilated for 
man’s benefit. 

It is probable that countermeas- 
ures developed through science 
and engineering have not yet be- 
come sufficiently sophisticated to 
insure that civilization will be pro- 


Modern scientific advances have created . . . The means for advancement ....... 


Rapid engineering progress of the past two hundred years has French Revolutionary times is compared with a modern chemi 
made possible mass production of goods and has created cal plant. Introduction of machines has removed the burden 
today’s highly specialized society. Here, a typical factory of of heavy physical labor from the modern worker’s shoulders. 
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by Edwin B. Watson 


tected against today’s deadly threat 
to its existence. A recent statement 
by a renowned scientist suggested 
that nuclear warfare, if unleashed, 
might be expected to devastate 
vast areas of the world in as few 
as two days. Optimism must pre- 
vail that the present international 
tensions will be relaxed as a con- 
sequence of deliberations of states- 
men and politicians who, regard- 
less of ideological beliefs, are cog- 
nizant of the holocaust that would 
ensue if negotiation fails; and that 
time, therefore, will be gained for 
society to progress in its attempt 
to adjust to the impact of twenti- 
eth century military technology. 
What indications are there that 


or for destruction ... Now... 


Edwin B. Watson 


ABOUT THE AUTHOR 


Edwin B. Watson, former 
professor of Mechanical Engineer- 
ing at Cornell, is now chief 
engineer of the diesel injection 
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Mr. Watson joined the Cornell 
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society is progressing in the socio- 
logical adjustment to technological 
advances? There are promising 
signs that international coopera- 
tion can be stimulated through the 
means of science and engineering. 
The success of the recent IGY pro- 
gram and its current extensions, 
including the Antarctic Research 
Program, the Indian Ocean Sur- 
vey, and other projects, has dem- 
onstrated that political differences 
and nationalistic pride can be sub- 
jugated to the internationalism of 
scientific discovery. One of the or- 


ganizers of the International Geo- 
physical Year, Hugh Odishaw, in 
a recent article in the prototype 
issue of International Science 
and Technology, has said, 
scientists have ur- 
gently important role to play in 
the conduct of international enter- 
prises. And nowadays, they have, 
and can use, enormous power to 
affect governments, 

“If they are to use this latent 
power, scientists have to consider 
carefully their responsibility to 
mankind, for it is tempting in 


United Press International 


The destructive forces that scientific advances have unleashed created this scene of devastation in Hiroshima after the atomic holo- 
caust during World War II. The problem facing scientists: for what purpose will our discoveries and inventions, intended for man’s 
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benefit, be used? 
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troubled times to stay within the 
laboratory. . .” 

The increasing internationalism 
of commerce and industry will 
eventually erase barriers to under- 
standings between peoples of the 
world. The language of engineer- 
ing is, in a real sense, international. 
Despite differences in techniques 
or practice, a blueprint rendered 
in a design room in Detroit, Chi- 
cago, or Los Angeles can be un- 
derstood in London, Paris, or Ma- 
drid, 

As living standards in the emer- 
gent nations of the world rise due 
to the inevitable technological ad- 
vances, it can be hoped that strong 
nationalistic fervor will develop 
into more sophisticated world citi- 
zenship, thereby relieving some of 
the causes of present international 
stress, As populations of the world 
are better fed and clothed, and 
develop the means through tech- 
nical advance for improving the 
economic base, tensions may be 
relaxed. 

Scientists and engineers in gov- 
ernment, industry, and education, 
will be called upon to consider 
more frequently, and in greater 
depth, the political, economic, and 
moral consequences of their work. 
This suggests that for the individ- 


ual, as for society as a whole, tech- 
nological proficiency is not enough. 
To play his full role in solving 
the pressing problems of our time, 
the technologist must be educated 
in areas other than his technologi- 
cal discipline. 

The young engineer sent sud- 
denly to Europe, Asia or, perhaps, 
South America to advise on the 
erection of a new plant, the in- 
stallation of a new machine, or the 
development of a new product or 
process is more than an engineer 
—he becomes a spokesman for 
American industry and, to some 
degree, a representative of the 
American way of life. The success 
of his mission will depend not 
alone upon his technical profici- 
ency, but on his ability to earn 
the respect of foreign associates. 
An obvious barrier to mutual un- 
derstanding is the language differ- 
ence. Failure of American engi- 
neers abroad to be knowledgeable 
about local customs and_ business 
methods, or perhaps more harm- 
ful, failure to be tolerant, has 
doomed many a mission. The in- 
creasing role of the engineer in in- 
ternational commerce has suddenly 
focused attention on the practical 
need for young engineers to be 
better prepared for foreign assign- 


ments, While specific training for 
such a mission is helpful, it seems 
certain that greater success will 
be attained when more emphasis 
is given in our secondary school 
curricula and in engineering cur- 
ricula to the spoken foreign lan- 
guage, economic geography, geo- 
politics, and the economics of 
world trade, so that, through his 
entire educational program, the 
young engineer is being prepared 
for his broadening role in industry. 

It must be admitted, parentheti- 
cally, that our foreign friends gen- 
erally have far more knowledge of 
the United States, its government, 
its history, and its economic sys- 
tem, than we have of theirs. This 
is perhaps understandable, but in 
view of the problems of our times, 
regrettable. How much more effec- 
tive is the conduct of business 
when all parties have a common 
understanding of the subtleties of 
the problem, and negotiations can 
proceed in a single tongue! 

The same attributes will be re- 
quired of the scientist who stands 
apart from the call of commerce 
to engage in research. More fre- 
quent interchanges of research 
people between nations of the 
world requires that the language 
deficiencies, particularly peculiar 


Scientists and engineers must prepare for an active role 


The technological societies of the world have made great progress toward an acceptable standard of living for all. In less progres- 
sive lands, however, agriculture is still carried on by primitive methods, people perform heavy labor, famines occur. The spread of 
technical knowledge and equipment will help alleviate such conditions. 
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to Americans, be swept away, and 
that scientists of all nationalities 
be more knowledgeable about the 
history, customs, and _ social-politi- 
cal motivations of their foreign 
associates. 

For the engineer oriented toward 
management, the challenge is per- 
haps the greatest, since American 
industry is becoming international 
at an accelerated rate. No longer 
can decisions be based only on 
national conditions, but the influ- 
ence, or effect, of the international 
market must be assessed. 

Granted that the engineer will 
play an increasingly important 
role in world affairs as a conse- 
quence of the rapid growth of in- 
ternationalism in commerce, in- 
dustry, and science, what can be 
said of his function in our domestic 
society? As a consequence of his 
work, our society has achieved a 
material well-being considered 
impossible a few generations ago. 
About to cross the technological 
threshold are new discoveries 
which may enable man to control 
weather, will improve his ability 
to communicate, will enable the 
time of travel from east to west 
to be measured in minutes, and 
will free the minds of men for cre- 
ative endeavor rather than routine 
calculation or clerical effort better 


in solving the problems of this era. 


Today’s problems include fostering the spirit of international co- 
operation so that all may have a better life. Below, students of 
city planning confer over a project model. At right, Gregory 
arry Marrus, 

Nigerian soil. 
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performed by electronic devices. 
To this list can be appended other 
potential developments, some in 
infancy, some in advanced stages, 
but all of which will tend to ad- 
vance the technological character 
of our society, Is society ready to 
assimilate these developments? 
Have those who manage or ad- 
minister our industrial complexes, 
our governments, our educational 
institutions, developed blueprints 
for action in meeting the problems 
these pose? 

Consider the problem of techno- 
logical unemployment. Only re- 
cently have the combined efforts 
of business, labor, government, 
and _public-spirited foundations 
been brought to bear on defining 
the magnitude of the problem and 
the probable course of its future 
growth. Only token solutions have 
been proposed. Increased mechani- 
zation of the productive facilities, 
as well as the administrative func- 
tions of industry, government, and 
commercial institutions, is inevi- 
table, and ultimately, as history 
proves, the result will be additional 
leisure and higher income for 
American society. What, however, 
is the proper action in the interim 
period to absorb the impact of 
temporary dislocations to the eco- 
nomic well-being of some of our 
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citizens? 

What about the problem of for- 
eign competition in our domestic 
market? Have we delineated the 
boundaries of the problem and de- 
termined its full impact upon our 
national economic life? Based upon 
available evidence, it would ap- 
pear that no national policy has 
been developed to deal with this 
complex problem. Some farsighted 
corporations have taken steps to 
mitigate the effects of imports and 
to maximize their ability to be 
competitive in the world market. 
Have engineers, as concerned citi- 
zens, made their voices heard in 
Washington during deliberations 
on proposed national policies of 
taxation that might assist industry 
to become more competitive by 
stimulating replacement of obso- 
lete facilities? Have we, as design 
engineers, thoroughly appraised 
our product intended for overseas 
sale, to determine, in the light of 
the potential buyer’s need, whether 
it is properly designed?—Or are we 
content to assume that his need 
is the same as ours? The outstand- 
ing trait that has characterized 
American industry has been its pro- 
ductive genius.—Have we, without 
prejudice, appraised foreign tech- 
nological progress in the field of 
production? 


C. Hadley Smith 
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It is the essence of engineering 
that decisions and actions will be 
based on fact. Every facet of the 
education of the engineer compels 
him to search for factual data 
which are reproducible and which 
form the true basis for an engineer- 
ing solution. As a class, engineers 
prefer, by training and tempera- 
ment, an absolute answer based on 
sound data, Conversely, the engi- 
neer generally shuns decision based 
on hunch, personal prejudice, wish- 
ful thinking, or influenced by so- 
cial or political consequence. In 
an era where sound decisions 
reached by reasonable men and 
based on the most factual data 
available are so urgently required 
if pressing problems are to be 
solved, the peculiar training of the 
engineer should fit him for an in- 
creasingly important role in deci- 
sion-making. Unfortunately, — this 
respect for factual decision, so fre- 
quently impossible in situations 
where other compelling interests 
are at stake, has caused the engi- 
neer and scientist to avoid partici- 
pation in public affairs, and his 
counsel is lost. It is time that the 
members of the technological com- 
munity of scientists and engineers 
are heard when decisions relative 


to problems resulting from their ef- 
forts are being made. 

If the scientific community is to 
be heard with respect, it must, as 
Dr. Odishaw has said, “ . . . con- 
sider carefully its responsibility to 
mankind . . .” Engineers must be- 
come more articulate, and judg- 
ments must be based upon a full 
appreciation of man’s total uni- 
verse. The first obligation of the 
engineer is technical competence, 
but for personal success and full 
effectiveness as a citizen and as a 
potential manager, more is re- 
quired, It would be desirable for 
all engineering students to study, 
at every opportunity, in fields oth- 
er than science or engineering, to 
cultivate an apreciation for the 
non-technical implications of tech- 
nical matters, and to develop an 
attitude which recognizes that all 
decisions can not be based on 
well-documented fact. 

A start on such a program can 
be made by undergraduate stu- 
dents through the judicious selec- 
tion of elective courses in areas of 
the University other than engi- 
neering. In pursuing such courses 
as economics, government, history, 
and the multitude of others avail- 
able in a_ university such as 


Cornell, these should be regarded 
not as a requirement to be met, but 
as an opportunity for personal en- 
richment in areas of vital impor- 
tance in a student’s total educa- 
tion. 

No matter the extent of an engi- 
neering curriculum, it will not be 
possible for the interested student 
to obtain a full measure of techni- 
cal proficiency and general educa- 
tion. The mark of an educated man, 
after all, is his ability to learn for 
and by himself. The young engi- 
neer will improve his opportunity 
for advancement and __ success 
through a planned program of per- 
sonal development. By all means, 
let this program include a variety 
of readings in fields other than en- 
gineering. 

Is technical proficiency sufficient? 
Neither in the development of so- 
ciety nor in the development of the 
individual engineer is it a sufficient 
condition for success. Having 
created the means for either civil- 
ization’s destruction or its con- 
tinued advancement to new levels 
of comfort and security, is it not 
proper and urgent that engineers 
and scientists prepare for a more 
active role in society's effort to 
develop solutions to the first order 
problems of this technological era? 


I pledge: 


ENGINEERS’ CREED 


As a Professional Engineer, I dedicate my professional knowledge and 
skill to the advancement and betterment of human welfare. 


To give the utmost of performance; 
To participate in none but honest enterprise; 


To live and work according to the laws of man and the highest standards 
of professional conduct; 


To place service before profit, the honor and standing of the profession 
before personal advantage, and the public welfare above all other 
considerations. 


In humility and with need for Divine Guidance, I make this pledge. 


Adopted by 


National Society of Professional Engineers 


June, 1954 
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Why college men choose 
careers with Du Pont 


Every year, several hundred new college graduates choose 
Du Pont. Many Masters and Ph.D.’s do, too. 


Recently we asked some of them what factors influenced 
them to decide for Du Pont. They cited more than half a dozen 
reasons. Here are some they almost all agreed upon: 


OPPORTUNITY AND RECOGNITION 


They were aware that college-trained beginners go right to work with 
men who have achieved. For example, research chemists work with 
individuals who’ve done successful research. New engineers work 
with pros, some of whom have designed new plants, or devised new 
manufacturing methods, or distinguished themselves in some other 
way. And other graduates, with B.A. or M.B.A. degrees, go to work 
with leaders who’ve been successful in Sales or Advertising or Treas- 
urer’s, or another of Du Pont’s many departments. 


RESEARCH CREATES NEW PRODUCTS; 
NEW PRODUCTS CREATE NEW JOBS 


Men like working for a company that believes in research, enough to 
invest in it... $90 million a year! The fact is that important new prod- 
ucts come from Du Pont laboratories and go to Du Pont manufactur- 
ing plants with frequency. 


Here are but a few since World War II: “Orlon’”* acrylic fiber 
followed nylon (soon after the war). Then came “Dacron”* poly- 
ester fiber, “Mylar”* polyester film, “Lucite”’* acrylic lacquer and 
“Delrin’”* acetal resin. These, and many others, have created thou- 
sands of new jobs...in research, manufacturing, sales... in fact, 
in all Du Pont departments. 


DU PONT BACKS EMPLOYEES WITH HUGE INVESTMENT 


New graduates feel that every facility is provided for doing the job well. 
Last year, Du Pont’s operating investment per employee was $32,500. 
Since much of this was expended to provide the most modern and 
best of equipment to work with, it further increases the chance for 
individual achievement. 


DU PONT PROVIDES STEADY EMPLOYMENT 


Career seekers appreciate the importance of security. Today, the aver- 
age annual turnover rate at Du Pont is less than one-third that of 
industry nationally. 


If you’d like to learn more about job opportunities at Du Pont, 
just clip and mail this coupon. And be sure to tell us your course of 
study, so we can send you the appropriate booklet. 


E. |. du Pont de Nemours & Co. (Inc.) : 
Room 2419-12, Nemours Building, Wilmington 98, Delaware 


Please send me the booklet outlining opportunities in my major field (indicated below). 


Class. Major Degree 

College 

City Zone 


An equal-opportunity employer 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 


REG. u. 5. pat. OFF %* REGISTERED DU PONT TRADEMARK 
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When writing to advertisers please mention the ConnELL ENGINEER. 
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PROFESSIONALISM 


Professionalism means “conduct, 
aims, quality, etc., characteristic of, 
or peculiar to, a profession or pro- 
fessional men; specifically, profes- 
sional solidarity.” 

Engineering is a profession 
which has many facets. By the 
time a young man has received his 
engineering degree, he has ac- 
quired a rather clear concept of 
the scientific and technical aspects 
of his chosen field, The chances 
are, however, that he has only a 
hazy notion of the less orderly non- 
technical phases of his profession. 
When he graduates he rightfully 
thinks of himself as a member of 
the profession, even though he may 
not legally call himself a_profes- 
sional engineer until he has gained 
the necessary experience and has 
been formally licensed by a state. 
But does he know what being a 
professional man implies? Does he 
make an effort to find out? And 
having found out, is he willing to 
assume his professional responsi- 
bilities and guide his development 
accordingly? Probably three out of 
four engineers work in “industry”— 
for salaries rather than fees—in 
complex production-minded _ or- 
ganizations. Is it possible for them 
to grow in stature as professionals 
under “factory” conditions, or will 
their attitudes become those of 
their union-minded fellow em- 
ployees who work at arms-length 
for, rather than with, management? 
Some observers say that we are 
entering an era in which the engi- 
neering profession needs to concen- 
trate less on developing powerful 
new technical tools and more on 
finding ways to synthesize social, 
economic, and political factors into 
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their equations, “Engineers who 
know nothing of the import of 
their work on society and care less 
are a menace.”? They must deal 
with reality in all its aspects and 
should assume their professional 
responsibilities. It is appropriate 
therefore that engineers take time 
to inform themselves in matters 
like these and that they develop a 
personal philosophy regarding them 
which will guide their professional 
conduct. 

First, it is desirable to have a 
good notion of what a profession is. 
The image which many persons 
have drawn from their views of 
the “three learned professions”— 
law, medicine, and theology (so 
called because they were taught in 
universities )—does not adequately 
portray the situation today. Many 
other vocations have acquired pro- 
fessional status and many more are 
striving constantly to reach this 
social recognition. Some, like en- 
gineering, have become industrial- 
ized to the extent that a significant 
number of practitioners no longer 
have the intimate personal doctor- 
patient relationships that are com- 
monly associated with professional 
men, Currently the U.S. Bureau of 
the Census recognizes about 23 
broad occupational groups as pro- 
fessions. In 1960 they included 
about 3.8 million persons, or about 
6.4% of the labor force, Technical 
engineers formed the second larg- 
est group, following teachers, with 
534,000 members, Nurses, account- 
ants, physicians and surgeons, law- 
yers and judges, and clergymen 
followed in that order. The 1960 
census will no doubt, show in- 
creases in all these figures, but the 


ranking of the groups is probably 
the same. 

“The professions are the occupa- 
tions through which people obtain 
the highly specialized intellectual 
services, Taken together, they con- 
stitute the smallest of the broad 
occupational groups in the Nation 
as recognized by the U.S. Bureau 
of the Census. However, in spite 
of the relatively small number of 
persons engaged in these services, 
the day-to-day functioning of the 
communities and the Nation de- 
pends largely on them. Without 
them civilized society could not be 
maintained on the present basis.”* 
There are many other definitions. 
All emphasize such distinguishing 
characteristics as (a) “special 
knowledge, not purely commercial, 
mechanical, etc., . . . used by way 
either of instructing, guiding, or 
advising others, or of serving them 
in some art;”* (b) “mental rather 
than manual labor; . . . special 
discipline.”*> (c) “relatively long 
and special preparation on the 
higher level of education and gov- 
erned by a special code of ethics.”® 
(d) “concern with theoretical or 
practical aspects of complex fields 
of human endeavor.” (e) “advi- 
sory, administrative, or research 
work which is based on the estab- 
lished principles of a profession or 
science.”® 

Probably the most distinguishing 
characteristic is the need for 
special study and training or “the 
possession of a body of knowledge, 
a set of attitudes, and a group of 
skills, collectively called a_tech- 
nique, which enables the members 
to perform a particular type of 
service. The course of education 
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and training is a combination of 
theory and practice which is en- 
forced through a series of educa- 
tional requirements and in many 
instances an examination system.”* 
In the case of engineering, college 
curricula are accredited by the 
Engineering Council for Profes- 
sional Development, which is com- 
posed of members of the principal 
engineering societies. 

Another earmark of a profession 
is that success is measured by “ac- 
complishment in serving the needs 
of people” rather than by financial 
standards. The professional is de- 
voted to his art and derives his 
prime satisfaction from doing a 
good job and gaining the esteem of 
his fellow professionals. 

A third characteristic of a pro- 
fession is that its members band 
together in exclusive organizations 
to “talk shop”, advance knowledge 
in their field, assist young men to 
grow in the profession, and to act 
collectively in other ways to fur- 
ther the interests of their profes- 
sion and to better serve the public. 
Because many of these societies 
restrict membership to persons 
having certain minimum qualifica- 
tions, members acquire a badge of 
recognition of professional stand- 
ing that is helpful to themselves 
and to the public. The engineer 
who does not support his profes- 
sional society not only fails to take 
advantage of an excellent oppor- 
tunity to benefit himself personally 
in many ways, but he also shirks a 
professional duty, In engineering, 
the problem of deciding which so- 
cieties to join may be quite per- 
plexing. There are hundreds of 
them, ranging from small purely 
technical groups to social organi- 
zations and unions concerned only 
with wages, working conditions 
and job security, Unlike the Ameri- 
can Bar Association and the Ameri- 
can Medical Association there is 
no one society the engineer can 
join that can speak for the engi- 
neering profession as a whole with 
comparable authority. However, 
unity is provided by the Engineers’ 
Joint Council. This is a federation 
of engineering societies (23 at 
present) which coordinates the ac- 
tivities that are of common inter- 
est to the various branches of the 
engineering profession particularly 
at the national and international 
levels. Progress to greater unity 
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will, no doubt, speed up when the 
headquarters of many societies are 
brought together under one roof 
this fall in the new 20-story United 
Engineering Center in United Na- 
tions Plaza in New York. The Na- 
tional Society of Professional Engi- 
neers is also devoted to the prob- 
lem of promoting greater unity 
among all members of the profes- 
sion. It is concerned primarily with 
the non-technical interests of the 
engineer and requires registration 
(licensing ) as a Professional Engi- 
neer as a condition of membership. 

Professional societies in the 
United States have developed 
codes of ethics much more exten- 
sively than in any other country. 
This is one of the more unique 
characteristics of the professions. 
These codes set forth in writing a 
set of principles, ideals, and regu- 
lations to guide and control the 
conduct of their members, Some 
states go so far as to require 
registrants to subscribe to a code 
of ethics before they are licensed 
as Professional Engineers. Viola- 
tions of these codes can result in 
expulsion from the society or loss 
of license which can, of course, 
result in loss of prestige and busi- 
ness. It behooves an engineer to 
study his code and to apply its 
principles in guiding his conduct 
and way of life. The “master” code 
for all U.S. engineers is “Canons of 


Ethics for Engineers,” adopted by 
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the Engineers’ Council for Profes- 
sional Development in 1947. Like 
most codes it has sections dealing 
with professional life, relations 
with the public, relations with 
clients and employers, and _ rela- 
tions with other engineers. Each 
member of a profession has an in- 
terest in the standards observed by 
his fellows. An act which causes 
the public to lose confidence in 
one engineer is damaging to the 
profession as a whole. When engi- 
neers deal directly with people as 
consultants, ethical matters are 
usually easier to resolve than when 
they operate through a corporation 
or government agencies. Should 
this make a difference in an engi- 
neers conduct? Currently, the 
ethics committees of the American 
Society for Engineering Education 
and the Engineers Council for Pro- 
fessional Development have joined 
forces in stimulating new interest 
in professional ethics, prompted in 
part by the waves of “payola” and 
other scandals that have spread 
across the nation in recent years. 
Among other things, these groups 
are preparing a “Case Book on 
Problems in Professional Ethics” 
for engineers for use by educators, 
students and the profession in gen- 
eral, This will probably be the first 
of its kind and should serve to 
move the matter of ethics from the 
atmosphere of the Sunday morning 
pulpit to the desks and job-sites of 
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The professional, be he doctor, lawyer 
or engineer, has studied to acquire : 
highly specialized body of knowledge. 4 


by official recognition .. . 

Every state in the nation now has a professional engineer's licensing law. Require- 

ments may include a college degree, a number of years in engineering practice, and 
successful performance in an examination. 


engineers, Not all ethical questions 
are black and white. Many fall in 
the twilight zone where honest dif- 
ferences of opinion exist and 
where rather fine distinctions must 
be drawn. May an engineer adver- 
tise and how loudly may he blow 
his horn? May he bid in compe- 
tition for a job? May he criticize 
or review the work of another engi- 
neer? May he specify a proprietary 
product? May he accept an assign- 
ment, knowing that the services of 
another engineer for the same 
project were terminated? May an 
engineer in industry perform free 
engineering services for a prospec- 
tive buyer of a product? May he 
accept gifts from contractors? 
What information may an engineer 
carry from one employer to an- 
other? May he express his opinions 
to potential clients regarding the 
capabilities and shortcomings of 
other engineers? What can he do 
if his company advertises extrava- 
gant claims for a product which 
he has designed? May he collect 
full travel expenses from three or- 
ganizations which he interviewed 
for a job in the same city during 
the same trip? If a supervisor does 
not agree fully with the recommen- 
dations of one of his engineers may 
he direct him to change them, and 
should the engineer do so? These 
and many other situations make in- 
teresting brain-teasers, the solu- 
tions to which can affect an engi- 
neer’s career and the reputation of 
his profession. 
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Another matter of professional 
concern is licensure, or registration. 
In medicine and law all qualified 
members, regardless of field of em- 
ployment, are licensed. In engi- 
neering, however, only those who 
are in a position to make responsi- 
ble decisions affecting safety, 
health, property, and rights, are re- 
quired by law to be licensed. This 
is an exercise of the police power 
of the states and is not to be con- 
fused with licensing to engage in 
business, Each state and territory 
now has an engineer registration 
law, There is no national registra- 
tion. At present about 250,000 en- 
gineers are registered, While this 
is less than half of the engineers 
in the U.S., the marked increase in 
registrations in recent years indi- 
cates a growing interest in this 
procedure, not only on the part of 
engineers, but also by industry and 
government. No engineers in the 
Federal government, and very few 
engineers in industry, are required 
by law to be registered. Why, then, 
go to the trouble and expense to 
obtain a license? This, for most 
engineers, is a subjective decision. 
The arguments for seem to out- 
weigh those against. From the 
point of view of the profession, 
registration is a legal recognition 
of engineering as a profession, It is 
a mark of prestige and the lay- 
man’s assurance that the holder 
can be entrusted with engineering 
work. It promotes solidarity among 
the profession, and helps to con- 


trol competition by incompetents. 
From the point of view of em- 
ployers of engineers, it helps them 
in selecting and promoting quali- 
fied men and in building up a pro- 
fessional esprit in their organiza- 
tions. To an increasing degree, 
states and local governments are 
requiring that engineers, especially 
in the higher positions, be registered 
as a condition precedent to pro- 
motion. Likewise, industry is recog- 
nizing the subtle value of registra- 
tion and is, more and more, en- 
couraging its engineers to obtain 
licenses, It will not be surprising 
if, one day, all engineers are re- 
quired to be licensed, regardless 
of field of employment, the same 
as lawyers and doctors. The pro- 
cedure for registration varies from 
state to state, For new graduates, 
the simplest procedure is to take 
a written examination as soon as 
possible after graduation and ob- 
tain a certificate identifying them 
as Engineer-in-Training. After they 
have had the necessary practical 
experience, usually four years, they 
are required to pass a further writ- 
ten and/or oral examination before 
they are eligible to call themselves 
Professional Engineers and to affix 
“P.E.” after their names, It is illegal 
to use the word Engineer or Pro- 
fessional Engineer in ways which 
lead others to believe the user is a 
registered engineer. Courts often 
hold that a person may not collect 
on a contract for engineering serv- 
ices unless he is registered. Also, 
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zroup of mechanical engineering stu- 
dents are shown receiving instruction 
defore performing a laboratory experi- 


ment. 


some courts hold that a person 
may not testify as an expert wit- 
ness unless he holds a license. In 
short, the wave of the future 
seems to point to a greater unifi- 
cation of the engineering profes- 
sion through the device of registra- 
tion. 

And, finally, there is the matter 
of civic duty, One authority put it 
this way, “. . . one of the greatest 
causes of the sickness of society is 
the aversion of its natural leaders, 
among whom I include its profes- 
sional men, to perform their obvi- 
ous duties as citizens.”? Engineers 
share this guilt, Society expects 
them, above all else, to be compe- 
tent technically, and by tempera- 
ment this is their major interest. 
The result is that they, like men in 
other professions, become so ab- 
sorbed in their technical worlds 
and family life that they lose con- 
cern for public affairs, Yet society 
looks to the professions for advice, 
assistance, and leadership in local, 
state, and national affairs. They 
were drawn from the intellectual- 
ly more capable strata of society 
and were educated partly at gov- 
ernment expense. Do they not, 
therefore, owe society more than 
strictly technical contributions? 
May not the engineer counter by 
saying that public affairs should be 
handled by professionals, even as 
engineering is handled by engi- 
neers? But how far could this 
stratification be carried before the 
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by cooperative activity. 


Civil Engineering 


The professional engineering societies provide a medium for the exchange of infor- 

mation and ideas among engineers. The societies recognize outstanding professional 

achievement and encourage young people to enter the profession. Above, a 
tinguished engineer is presented with a life membership in ASCE. 


base of our democratic form of 
government is destroyed? Not far! 
This is one “profession” in which 
all must take part, and the engi- 
neer must make time to do his 
share. 

These, then, are some of the 
facets of professionalism: a college 
degree; continued study; a non- 
standardized flavor of work; a 
strong sense of responsibility and 
public service; dedication to one’s 
art; desire for achievement above 
financial gain; a feeling of com- 
radeship and solidarity among 
members of the group; association 
of practitioners into societies that 
set professional standards, stimu- 
late the growth of their members, 
and promote service to the econ- 
omy; self-imposed, and enforced, 
codes of ethical conduct; licensing 
by the state to insure protection of 
the public; a sense of belonging to 
the management team; and con- 
structive participation in civic af- 
fairs. 

Engineers, particularly those in 
industry and government, need not 
despair of achieving professional 
status under “factory” conditions if 
they will act as professionals and, 
in concert, continue their efforts 
(which have already begun to bear 
fruit) to educate management in 
the facts of professional life. This 
approach has, for example, worked 
at Quaker Oats, whose Chief Engi- 
neer has said, “Our engineers feel 
they are treated as professional 


people who are responsible for im- 
portant work and who are at the 
same time enlarging their experi- 
ence. This builds an organization 
of thinking people. We are captive 
consultants. We are paid to help 
management and we feel we have 
professional responsibility to 
help and protect them. There is no 
engineering for engineering’s sake. 
We are paid to do a job.” 

As one member of the Engi- 
neers Joint Council has said, “En- 
gineers have the choice of becom- 
ing a strong profession or a 
heterogeneous and _ disorganized 
mass of technical workers.”*? Will 
coming generations rise to the 
challenge? 
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e One in a series of messages 
on how to plan your career 


What kind engineers 


make steel? 


The answer is mechanical engineers, 
chemical engineers, electrical engineers, 
mining engineers, industrial engineers, 
civil engineers, and, of course, metal- 
lurgical engineers. There are others, 
too, but our listing covers the ones 
most frequently encountered. 

It’s a common misconception that 
college-trained metallurgists dominate 
the steel industry. Not so. Every major 
engineering degree is represented with- 
in the management ranks of a steel 
company. 

It makes sense. The mining and 
processing of minerals obviously sug- 
gests the need for Mining Engineers. 
Then come the chemical processes of 
coke-making, smelting, refining. Fuels 
are consumed, valuable by-products 
are made. Is it any wonder steelmaking 
calls for Chemical Engineers? 

And how about the machinery, the 
mills, the furnaces, the instrumenta- 
tion that make up a modern steel plant? 
Mechanical Engineers design them, 
and frequently supervise installation. 
Civil Engineers design and put up the 
buildings to house them, and the feed 
lines to keep them supplied. 

Power? Steel is the biggest industrial 
consumer of electric power. You can- 
not conceive of a greater concentration 
of electrical equipment than in a 
modern steel mill. And many steel 
plants generate electric power, too. 
Electrical Engineers are busy fellows 
in the steel industry. 

Steelmaking calls for volume pro- 
duction, complex and scientific, often 
highly automated. Steel companies 
make numerous finished products, too, 
from nuts and bolts to nuclear-powered 
cruisers. The Industrial Engineer finds 
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plenty to do around steel. 

What’s more, the above comments 
fail to make perhaps the most im- 
portant point—interchangeability. We 
have found that there are endless op- 
portunities for men with any one of 
the engineering degrees we have men- 
tioned to handle jobs entailing great 
responsibility. The supervisor of a huge 
open-hearth department, or a giant 
rolling mill, might well be an M.E., a 
Ch. E., a Met. E., an I.E., or CE. 


Sales Engineers—Because of the na- 
ture of our products, Bethlehem sales- 
men are best equipped when they, too, 
are engineers. For a man with a tech- 
nical background and a “‘sales person- 
ality,” there are splendid opportunities 
with Bethlehem Steel. 


Shipbuilding—As the world’s largest 
privately owned shipbuilding and ship 
repair organization, Bethlehem offers 
careers to Marine Engineers and Naval 
Architects, as well as to engineers in 
many other categories. 


The Loop Course—This program was 
established some 40 years ago, to select 
and train well-qualified college gradu- 
ates for careers in the Bethlehem or- 


ganization. It was so named because of 
an observational circuit (or “loop’’) of 
a steel plant. After a five weeks’ 
basic training period, which is held 
once a year at company headquarters, 
in Bethlehem, Pa., loopers receive 
their first assignments, which call for 
specialized training that may last for 
a few weeks or for as long as a year. 
Next comes on-the-job training, and 
the looper is on his way. 


Big and Diversified—Because of its 
size and diversity, Bethlehem Steel 
offers unlimited opportunities to “‘get 
ahead.” One of the nation’s largest 
industrial corporations, with over 
140,000 employees, we are engaged in 
raw materials mining and processing; 
basic steelmaking and the production 
of a wide range of steel products; 
manufacturing; structural-steel fabri- 
cating and erecting; and shipbuilding 
and ship repair. A new centralized 
research facility, the Bethlehem Steel 
Company-Homer Research Laborator- 
ies, costing in excess of $25 million, 
located in Bethlehem, Pa., rivals the 
finest in any industry. 


Read our Booklet—The eligibility re- 
quirements for the Loop Course, as 
well as a description of the way it 
operates, are more fully covered in our 
booklet, ‘Careers with Bethlehem Steel 
and the Loop Course.”’ It will answer 
most of your questions. Copies are 
available in most college placement 
offices, or may be obtained by writing 
to Manager of Personnel, Bethlehem 
Steel Company, Bethlehem, Pa. 


All qualified applicants will receive consideration for employment without regard to race, creed, color, or national origin. 
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-Raytheon offers 
current openings in: 


RADAR 

INFRARED 

MISSILE SYSTEMS 

COMMUNICATIONS & DATA PROCESSING 
MICROWAVE. ELECTRONICS 
SOLID STATE 
SONAR 
ELECTRON TUBE TECHNOLOGY 
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Raytheon offers 
Graduate study 
opportunities 


SES ES 


As the major horizons in electronics 
are explored and extended, Ray- 
theon offers an increasing number 
of challenging projects for scientists 
and engineers. In order to accom- 
modate this heavy investment in 
research and development, Ray- 
theon is committed as never before 
to comprehensive programs for 
developing its technical staff. The 
new Advanced Study Program is 
one of these. 


This program is available to a 
selected group of outstanding scien- 
tists and engineers. It enables pres- 
ent and prospective Raytheon staff 
members, who are accepted for 
graduate study at Harvard and 
M.LT., to pursue at Raytheon’s 
expense part-time study toward a 
master’s and/or doctor’s degree in 
electrical engineering, physics or 
applied mathematics. You too may 
be able to qualify for the Advanced 
Study Program. 


For detailed information, visit your 
placement director, obtain the bro- 
chure, “Raytheon’s Advanced Study 
Program,” and arrange an on- 
campus interview. Or you may 
write directly to Mr. G. C. Clifford, 
Coordinator of College Relations, 
Raytheon Company, Gore Bidg., 
Watertown, Massachusetts. 


An Equal Opportunity Employer 


When writing to advertisers please mention the ConneLL ENGINEER. 
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THE CHANGING WORLD OF 
ENGINEERING THROUGH HISTORY 


by S. C. Hollister 


Emeritus Professor of Civil Engineering 


In the ancient cultures the engi- 
neer emerged along with the 
architect as the master builder. 
He was not only skilled in the 
crafts appropriate to his work; he 
was also learned in the practices 
appropriate to the fitness of his 
construction. He was one who 
knew how to contrive, to plan and 
to construct. He possessed the 
necessary ingenuity. 

The early works of the engineer 
were largely civil works, such as 
roads, bridges, aqueducts and har- 
bor works. Engineers understood 
the principle of the lever and the 
pulley, the wedge and the screw, 
but could not foretell the strength 
of a beam or column. Suitability 
for strength and deflection was the 


result of previous trial and error 
passed down from one to another. 
The surviving examples of their 
work, of course, were only the 
successful ones. We do not know 
how many trials that were unsuc- 
cessful lay behind each of these 
successful designs. Considering 
their restricted background knowl- 
edge, their designs showed great 
ingenuity and daring. 

The ancient engineers had no 
power of mathematical analysis. 
Their mathematics was limited to 
arithmetic and geometry. The 
early Romans undoubtedly sensed 
the mechanical action of the arch, 
although its analysis was not avail- 
able until the 19th Century. The 
principle of the arch was extended 


to contrive the dome, one of the 
finest Roman examples of which is 
in the Pantheon in Rome, Again, 
the theory underlying the behavior 
of a dome was not available until 
the last century. 

A student in the university of 
the 12th Century would certainly 
not find a course in engineering. 
Such preparation as then existed 
was combined in the seven liberal 
arts. These were divided into the 
trivium and the quadrivium, the 
latter being the more advanced 
division and taken only after com- 
pletion of the trivium. The trivium 
consisted of grammar, rhetoric 
and logic, whereas the quadrivium 
consisted of arithmetic, geometry, 
astronomy and music. In passing, 


Emeritus Professor S. C. Hollister 


ABOUT THE AUTHOR 


Professor Emeritus Solomon C. 
Hollister retired as Dean of the 
College of Engineering in 1959, 
after serving in that post for more 
than twenty-two years. He was 
previously Director of Cornell’s 
School of Civil Engineering. Pro- 
fessor Hollister’s years as Dean of 
the College saw the institution of 
the five-year engineering program 
and the building of most of the 
new engineering quad, His out- 
standing achievements as an edu- 
cator parallel his outstanding 
accomplishments in engineering 
practice, among them consultant 
work on the Hoover Dam pen- 
stocks and studies for enlarging 
and modernizing the Panama 
Canal. At left Professor Hollister 
is shown with his collection of 
rare and historical books, from 
which this article’s illustrations 
were taken. 
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principles of the calculus and to ‘a 
apply them to practical problems. 
One of their students, Leonhard 
Euler, who later became one of 
the principal professors at the St. pefesche gli fia attaccate,ma in tranerfe (come poce fa dicewame) da 


eat it should be noted that some 
modern humanists and social sci- 
entists have scaled down the con- 
cept of the liberal arts well below 
what it should be, since they have 
omitted from their concept a 
knowledge of the sciences that 
were originally included in the 
seven liberal arts. In terms of the 
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Petersburg Academy and one of “ 
the most prolific writers in the field 
of mathematics, greatly expanded 
the calculus and solved many prac- 
tical problems in mechanics and 


early university programs, they 
would settle for the trivium only, astronomy. The great activity fol- ase niger 
or only three of the seven liberal lowing the disclosure of the calcu- a psa 
arts. lus is one of many examples of per foflegno,e 
There was little change in the — the stimulation given to basic sci- la Bc per le 
manner in which the engineer ence through the pressure of need ees fim 
practiced until the advent of for solutions of practical problems. ork eaat 
modern analysis in mathematics to- Near the beginning of the 18th cle crofficke 
gether with a more precise knowl- Century, the principles of fluxions del falidos 
edge of the behavior of materials. _ were published by friends of New- “! altvaparte 
The ability to write algebraic ton. Loyalty to Newton in the big — wee 
equations through the use of sym- _ debate over plagiarism delayed the peita Ie ref 
bols emerged in the 16th Century. _ publication of the calculus in the fenzs , che 
Prior to that time, mathematics English language until 1816, when confitte mele 
was an abstract, philosophical ex- _a translation of a French work on vf the Ft 
ercise. It was, in fact, a ee a the calculus was made by three | : ds fare As 
who brought forth the first writing students at Cambridge, Babbage, i pertedelfo 
chee 


in the calculus. This was a seven- 
page article written by Leibnitz, a 
noted German philosopher, in a 
monthly magazine called the Acta 
Eruditorium (the acts of the 
erudite ). 

One of the great personal con- 
troversies of science broke out 
with the appearance of this article. 
It appears that Leibnitz, when in 
his late twenties, had traveled to 
England in 1673 and had visited 
Oldenburg, Boyle and Pell, at the 
Royal Society. Newton, who had 
been a student of Isaac Barrow, a 
professor at Cambridge who had 
been working with the theory of 
infinitesimals in mathematics, was 
at the time developing a system of 
analysis which he called fluxions, 
but which he had not published. It 
was later charged by Newton's 
friends that Leibnitz had _plagi- 
arized when he published 
article some eleven years later. 
The longer perspective of history 
has given credit to both men for 
independent discovery. 

Leibnitz’ article of seven pages 
on differential calculus and a 
similar one three years later on 
integral calculus set off a great 
wave of activity amongst philoso- 
phers and mathematicians on the 
continent. The Bernoulli brothers, 
John and James, professors at the 
University of Basel, Switzerland, 
began immediately to expand the 
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Herschel and Peacock. In the 
meantime, the English mathemati- 
cians continued using the fluxions 
of Newton. Today it is universal 
practice to use the notation and 
procedures of Leibnitz. 

The first complete book on the 
differential calculus was published 
anonymously in 1696 by the Mar- 
quis de THopital. Since the mar- 
quis was a private student of John 
Bernoulli, it was long suspected 
that this book was prepared large- 
ly from the notes from Bernoulli’s 
instruction. In recent years, Ber- 
noulli’s notes were found in the 
library at Basel, confirming the 
earlier conjectures. Later, de 
lHopital published a greatly ex- 
tended work in his own name. The 
first book on the integral calculus 
was published in France in 1700 
by Louis Carré. We thus see that 
the calculus has been available in 
book form only a little more than 
260 years. 

Galileo was the first to attempt 
the analysis of the strength of the 
beam, and published his work in 
1638. Not until early in the 19th 
Century, however, was the be- 
havior of the beam more complete- 
ly analyzed. Galileo also founded 
the science of dynamics, and, also 
in 1638, he published an analysis 
of the trajectory of a projectile 
moving in a vacuum, At that time 
he also stated the first two of New- 
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The work of Galileo provided a basis for 

the sciences of strength of materials and 

dynamics. Above is shown the page on 

which he set forth his theory of the 

cantilever beam (it was almost correct), 

and below is the explanation of projectile 

motion. 
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procedendo,tempore db, duplo {cilicet (patium defcen- 
fus deorfum, rit {patii primi quadruplum: demonftratum 
ehim eftin primo tratatu , {patia peracta a gravi motu natu- 
raliter accelerato cffe in duplicata ratione temporum. Pari- 
terque confequenter fpatium ¢ b, peractum tempore be, erit 
ut 9.adeo ut manifefté conftet, {patiaeh, df, ¢ i, efle inter fe 
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demque linea Parabolica. Similiterque demonftrabitur,af- 
fumptis quibufcunque temporis particulis zqualibus cujuf- 
libet magnitudinis , loca mobilis, fimili motu compofito lati, 
ii{dem temporibus in eadem linea parabolica reperiti. ergo 
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DANIELIS BERNOULLI Jou, Fu. 


Mep, Pror, BasiL, 


ACAD. SCIENT. IMPER. PETROPOLITANE, PRIUS MATHESEOS 
SUBLIMIORIS PROF. ORD: NUNC MEMBRI ET PROF. HONOR. 


HYDRODYNAMICA, 


DE VIRIBUS ET MOTIBUS FLUIDORUM 
COMMENTARII. 
OPUS ACADEMICUM 


AB AUCTORE, DUM PETKOPOLI AGERET, 
CONGESTUM, 


eARGENTORATI, 

Sumptibus JOHANNIS REINHOLDI DULSECKERI 

D CCXXXVILL 
‘Typis Jou. Henn. Deckert, Typographi Bafilienfis. 

The seventeenth and eighteenth centuries saw a flowering of 

scientific progress. Above is the title page from Daniel Ber- 

noulli’s Hydrodynamics, and at the right the beginning of the 


article in which Leibnitz set forth his theory of the calculus. 
It was published in the “Acta Eruditorium,” a monthly maga- 
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NOVA METHODVS PRO MAXIMIS ET Ml. 


nimis , itemque tangentibus , qua nec frattas, nec irrati- 
onales quantitates moratur, © fingulare pro 
tlis calculi genus, per G.G.L, 


S' axis AX, & curva plures, ut VV, WW, YY, ZZ, quarum ordi- 
‘nate, ad axem normales, VX, WX, YX, ZX, que vocentur refpe- 
Give, v, vv, 2; & ipfa AX abfeifla ab axe, vocetur x. Tangentes fine 
VB, WC, YD, ZE axi occurrentes refpective in pundtis B, C, D, Es 
Jam reéta aliqua pro arbitrid affumta vocetur dx, & recta qua fit ad 
dx, ut v (vel vv, vel y, velz) eftad VB (vel WC, vel YD, vel ZE) vo- 
cetur dv (vel d vv, vel dy vel dz) five differentia ipfarum v (vel ipfae 
rum vy, aut y, autz) Hispofitis calculiregulzerunttales: 

Sica quantitas data conftans, erit da equaliso, & d ax crit equ 
a dx: fi fit y zqu. v (feu ordinata quvis curve YY , equalis cuivis 
dinate refpondenti curva VV )erit dy zqu. dv. Jam Additio & Sube 
tradtio: fi fit z-yt wwt x zqu. v, crit dz-y twtx feudy, zqu. 
dz--dy tdwvt dx. Mulriplicatio, dxvaqu.xdvtvdx, feu pofiro 
y xqu. xv, fiet dy equ. xd» tpdx, Inarbitrio enim eft vel formulam, 
ut xp, vel compendio pro ealiteram, uty, adhibere. Notandum &x 
& dx eodemmodo in hoc calculo tractari,ut y & dy,vel aliam literam 
indeterminatam cum fua differentiali, Notandum etiam non dari 
femper regreffuma differentiali Aquatione, nificum quadam cautio- 
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ee Signahoc probe notandum , cum in calculo pro litera 
fabltiturtur fimpliciter ejus differentialis, fervari quidem eadem figna, 
& pro tz feribi tdz, pro--z feribi--dz, ut ex additione & fubtra- 
Gione paulo ante pofita apparet; fed quando ad exegefin. valorum 
venitur, feu cum confideratur ipfius zrelatio ad x , tunc apparere, am 
valor ipfius dz fit quantitas affirmativa, an nihilo minor feunegativa : 
quod pofterius cum fit, tunc tangents ZE ducitura pun¢to Z non vere 


TAB. XII, 


zine, in 1684. 


ton’s three laws of motion, which 
Newton acknowledged to be 
Galileo’s work. 

Many mathematicians undertook 
problems in dynamics following 
the disclosure of the calculus. The 
philosophical concept of forces 
and their behavior became a very 
hot subject. It was not until 1743 
that the matter was settled by a 
young French philosopher and 
mathematician, d'Alembert, (edi- 
tor, with Diderot, of the great 
French Encylcopédie) who pub- 
lished a work on dynamics shortly 
before his 27th birthday. This book 
is looked upon as one of the great 
classics in its field. The following 
year he published a book on the 
equilibrium and movement of 
fluids. This, likewise, settled many 
troublesome matters in current 


discussions relating to fluids. It_ 


was the next great step forward 
after Daniel Bernoulli’s Hydrody- 
namica, which was published in 
1738. 

Combustion and heat were, in 
the earliest times, assigned mysti- 
cal qualities of varying significance. 
As late as the 17th Century, heat 
was thought to be material, to have 
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weight. Rumford and Davey, near 
the end of the 18th Century, recog- 
nized heat as a result of molecular 
motion. 

The two brothers Montgolfier, 
near Lyons, built a spherical bal- 
loon of paper backed with linen. 
In 1783 they flew this balloon to a 
height of 6000 feet using warm air 
from a bonfire. Later that same 
year, the French physicist, Charles, 
flew a balloon filled with hydrogen. 
These two occasions initiated the 
first flight of man through the at- 
mosphere. Charles, by the way, 
made a solo flight to an altitude of 
9000 feet in his hydrogen balloon. 

During the last half of the 18th 
Century, Black, Priestley, Ruther- 
ford and Cavendish, working in 
England with gases, made some 
very important observations and 
prepared the way for a more sys- 
tematic approach to the subject of 
chemistry in France by Lavoisier, 
who was admitted to the Paris 
Academy of Sciences when he was 
twenty-five. Soon afterward he was 
appointed to a tax office and later 
became the director of gunpowder 
factories. Income from these 
sources made it possible for him to 
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continue experiments which he 
conducted right up to the time of 
the Reign of Terror. Because of 
his positions in the monarchy and 
because they had “no need for men 
of science,” they trumped up 
charges against him and executed 
him in 1794, He was then fifty-one. 
Although his work stopped, the 
impact of what he had done car- 
ried others on in founding the new 
system of chemistry. 

Although in the 18th Century 
some experiments had been made 
in electrostatics, it was not until 
1819 that Oersted discovered that 
when a wire was conducting a 
current of electricity, a compass 
held near it was deflected. This 
was the beginning of the experi- 
ments which finally led, about 
fifty years later, to the building of 
a practical dynamo and motor. The 
great development of the back- 
ground theories now necessary for 
the modern work in electrical engi- 
neering has taken place largely 
during the last one hundred years. 
In that same century, all of the 
branches of science underlying 
engineering have been brought for- 
ward tremendously. 
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One point should be noted par- 
ticularly and that is that the nd. 
ings in any scientific field awaited 
practical application in the fields 
of technology. In this way medi- 
cine blends from science to tech- 
nology; agriculture blends from 
science to technology; engineering 
likewise blends from science to 
technology. The useful results 
that affect our daily lives are the 
results of the work in technology. 
The underlying explanation of 
them is in the field of science. The 
two are intertwined inseparably 
and feed mutually one on the 
other. 

Engineering schools the 
modern sense are relatively new 
developments, nearly all since the 
beginning of the 19th Century. 
Only in a few places was there 
any strength. In America by 1830 
the strongest school in engineering 
was West Point. A review of its 
library of that date indicates that 
it was chiefly based on French 
work. As the civilian schools began 
to develop some twenty or more 
years later, they followed more 
closely the English tradition which 
was not so advanced as the French. 


Our language barrier held us 
back; and only in the last forty 
years have we begun to develop 
to anything like a full potential. 


Another observation might be 
made from the foregoing recitation 
of developing events. Only a rela- 
tively short time ago, we were 
dealing with front-line develop- 
ments that were new to the human 
mind and born with great effort 
through men of unusual ability. 
Today many of these subjects, in 
a rather extended form, are taught 
to our sophomores in engineering. 


One may well be impressed with 
the strong procession of intellectual 
discovery during the last three 
centuries, proceeding regardless of 
the ebb and flow of political 
events. Turmoil silenced some, as 
it did Lavoisier; but it did not 
stop the flow, or lessen the inspir- 
ation, of the workers in these new 
fields. And these workers, be it 
noted, made their contributions as 
individuals. 

Today the practice of engineer- 
ing ranges from work in what is 
frequently called applied science 
to the practical and oft-times dif- 


ficult task of bringing into oper- 
ation a device, a system or a large 
work based upon this applied 
science. To those who do not 
know, this seems complex and in 
the end, mundane. But the under- 
lying principles of science, of eco- 
nomics, of social and political func- 
tion are always present in the engi- 
neer's work, He cannot neglect one 
for another. To bring forth great 
contributions to the community's 
service using all these branches of 
knowledge with wisdom and bal- 
ance is his challenge; to succeed is 
his rich reward. 

Finally, | would like to make a 
closing observation, When one re- 
views the list of great men whose 
powerful minds penetrated into 
the unknown and brought forth 
little by little the great system of 
scientific thought which we have 
as our heritage today, we cannot 
help marveling at the magnitude 
of their effort and the great beauty 
of their accomplishment. We walk 


’ with them in the paths of their 


thoughts in our daily work. This is 
a great privilege. It cannot help 
but give meaning and depth to the 
practice of engineering. 
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and American Food 


Try Our Delicious 
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SERVANT 


wo have they got in common—the pop gun, the 


CARRY-OUT SERVICE! 


grease gun, the astronaut, the pilot in the stricken 
fighter plane, the highway builder, the baker, the surgeon, 
the locomotive engineer, the bus driver, the sand blaster, 
the painter? They’re all using air . . . in direct, vital ways 
® . . . for everyday tasks. Long ago, industry harnessed this 
genie . . . trained it for a thousand jobs as your invisible 
servant! 
You see it building automobiles, ships, airplanes, highways, 


bridges, skyscrapers. You see it processing metals, plastics, 
foods, textiles—producing chemical and rocket fuels. 


The VALLEY HOUSE 


801 West Buffalo Street 
Ithaca 


For total career preparation you need a thorough knowledge 
of compressed air and gas. Read the whole story in the 
new, enlarged 3rd Edition of the Compressed Air and Gas 
Handbook. $8.00 per copy at your local bookstore or from 
Handbook Editing and Publishing Board, Compressed 
Air and Gas Institute, 12th Floor, 55 Public Square, 
Cleveland 13, Ohio. 
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In days of yore, men feared not only their 
mortal enemies, but the elements too. It was 
the medieval armorer’s task to protect his 
chief against foemen, but weather-protection 
was a more difficult matter. Thus many a 
knight was spent in rusty armor. 


Engineers and scientists at Ford Motor 
Company, engaged in both pure and applied 
research, are coping even today with the 
problem of body protection (car bodies, that 
is). Through greater understanding of the 
chemistry of surfaces, they have developed 
new paint primers and undercoatings, new 
rustproofing methods, and special sealers 
that guard entire car bodies against nature's 
corrosive forces—all of which add armor-like 
protection to Ford-built cars. 


From other scientific inquiries will undoubt- 
edly come new materiais with protective 
properties vastly superior to those of today. 
This is another example of Ford's leadership 
through scientific research and engineering. 
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EVERY TECHNICAL TALENT AT 
PRATT & WHITNEY AIRCRAFT 


Almost every scientifically trained man can find stimulating and rewarding career 


Opportunities within the broad spectrum of Pratt & Whitney Aircraft activities, 
From the solid foundation of 36 years as a world leader in flight propulsion 
systems, P&WA development activities and research investigations today are far 
ranging. In addition to continuing and concentrated development effort on air 
breathing and rocket engines, new and exciting avenues are being explored in 
every field of advanced aerospace, marine, and industrial power applications. 

The reach of the future ahead is indicated by current programs. Presently, 
Pratt & Whitney Aircraft is exploring the fringe areas of technical knowledge in 
magnetohydrodynamics . . . thermionics and thermo-electric conversions . . . hyper- 
sonic propulsion . . . fuel cells and nuclear power. 

To help move tomorrow closer to today, we continually seek ambitious young 
engineers and scientists. Your degree? It can be in: MECHANICAL ® AERO- 
NAUTICAL ® ELECTRICAL ® CHEMICAL and NUCLEAR ENGINEERING 
@ PHYSICS ® CHEMISTRY ® METALLURGY ®& CERAMICS ® MATHE- 
MATICS ® ENGINEERING SCIENCE or APPLIED MECHANICS. 

The field still broadens. The challenge grows greater. And a future of recognition 
and advancement may be here for you. 


For further information regarding an engineering career at Pratt & Whitney 
Aircraft, consult your college placement officer or write to Mr. R. P. Azinger, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Conn. 


PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS East Hartford, Connecticut 

FLORIDA RESEARCH AND DEVELOPMENT CENTER Paim Beach County, Florida 


All qualified applicants will receive consideration for employment without regard to race, creed, color 
or national origin. 
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Is Cornell a great university? 
This is a question which can be 
argued pro and con with no defi- 
nite answer. However, one of the 
aspects of greatness is to be 
strengthened at Cornell in the next 
few years. All great universities 
have strong graduate study de- 
partments with abundant facilities, 
fine professors, and provisions for 
aid to deserving students, Cornell’s 
College of Engineering has al- 
ready established its excellence in 
meeting these requirements. In 
the graduate field Cornell’s excel- 
lence is to be further enhanced by 
a Ford Foundation Grant of $4,- 
350,000 acquired in 1960, This is 
one of the largest grants ever made 
to any university or college, and is 
indicative of the efforts being made 
by University administrators to en- 
sure Cornell's high standing in the 
graduate field. 

Examination of the provisions of 
the grant reveals the steps to be 
taken in improving graduate study 
in engineering. A ten-to fifteen-year 
period is given in which to utilize 
$2,200,000 endowment for 
eleven professorships,  Further- 
more, to each professorship which 
the University provides with $300,- 
000, the grant will provide $200,- 
000 for the full endowment of the 
chair. The eleven professorships will 
include five for assignment to sen- 
ior faculty members already as- 
signed to the staff, five new senior 
professorships, and one visiting 
professorship, An additional bene- 
fit in the form of salary increases 
for a limited number of the pres- 
ent engineering faculty will result 
from the release of the salary of 
the five senior professors appoint- 
ed to the new positions, This part 
of the grant will serve to attract 
new qualified men to the staff and 
to hold the present faculty mem- 
bers. 

Two further provisions which 
affect the present staff are a $300,- 
000 fund for faculty development 
and a $350,000 discretionary fund. 
Present faculty members will be 
able to improve their capacity for 
graduate teaching using the facul- 
ty development funds. These 


funds, to be used over a period 
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of ten years, can provide support 
for summer study groups; release 
time for special study during the 
academic year; or support any oth- 
er programs which, in the opinion 
of the dean of the Engineering 
College, contribute to the capacity 
of the faculty for graduate educa- 
tion. Dean Dale R. Corson also has 
a $350,000 discretionary fund at 
his disposal which is to be used 
over a period of ten years for any 
purpose that will contribute to the 
quality of graduate education in 
the college. Starting promising 
young staff members on their re- 
search programs or financing the 
initial stages of the research pro- 
grams of established staff members 
who venture into new fields are 
just a few of the possibilities. The 
flexibility of both of these compo- 
nents of the grant is very advan- 
tageous. 

The Ford Foundation will also 
grant $750,000 to the university for 
buildings and facilities if Cornell 
obtains a like amount from other 
sources by September 1, 1962. 
Should this sum be raised, the to- 
tal of $1,500,000 is to be used to 
provide: 

1) $400,000 worth of laboratory 
and office space for the Radio- 
physics and Space Research Cen- 
ter; 

2) $100,000 worth of remodeling 
on the High Voltage Lab to pro- 
vide laboratory and office space to 
be used in an energy generation 
or conversion research program; 

3) money to repay the endow- 
ment funds from which the reac- 
tor facility was financed. 

Provision is also made in the 
grant for financial support of 
promising pre-doctoral students. 
The two final components of the 
grant are especially interesting in 
that they limit financial support to 
doctoral candidates who have an 
interest in academic careers. This 
will encourage students to become 
teachers and will benefit the entire 
country’s educational system as 
well as that of Cornell University. 
The first of the two components is 
a $500,000 grant to provide one 
part of a complete financial-sup- 
port package for pre-doctoral stu- 
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dents. This is to be used over the 
next five years, The other parts 
of the package will include part- 
time assistantships and other fel- 
lowships. The combined support 
packages will be on a_ twelve 
month basis and the total stipend 
can be up to $3,000 with not more 
than $2,000 plus tuition and fees 
from the Ford grant. One restric- 
tion is that the fellowship students 
must receive full residence credit. 

The final component of the mul- 
ti-million dollar grant is a $250,000 
fund for loans to doctoral candi- 
dates who have a bona fide finan- 
cial need in excess of $3,000 a 
year, These students may borrow 
up to another $3,000 per year from 
this fund, which has no time limit 
for consumption, and the loan will 
be forgiveable at the rate of twen- 
ty percent per year if the student 
follows an academic career. Again, 
this serves as further inducement 
to prospective teachers. 

In view of the grant and its pro- 
visions, the benefits to graduate 
education at Cornell's College of 
Engineering are obvious. It is the 
effect on undergraduate studies 
that bears examining. Under 
Cornell's system of using graduate 
students as assistants and instruc- 
tors, an improved graduate study 
program along with special in- 
ducement to those students per- 
suing academic careers means a 
higher quality teacher for the un- 
dergraduate. Any steps taken to 
improve the capacity of the facul- 
ty for graduate study aids those 
who take undergraduate courses 
with graduate professors, or those 
who are qualified to take courses 
on the graduate level. The overall 
effort to help the staff, improve 
the facilities, and help the students 
will attract more promising high 
school graduates, thus improving 
the overall quality of the under- 
graduate student body, Certainly 
the efforts of Dean Corson and the 
rest of the administration should 
be given proper recognition and 
appreciation. The Ford Founda- 
tion grant is another step leading 
to a definite answer to the ques- 
tion, “Is Cornell a great univer- 
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WHO is at work on a satellite system for global telephone and TV transmission? 


WHO provides the communications channels for America’s missile defenses? 


WHO is girdling the globe with communications for America’s first man into space? 


WHO tapped the sun for electric power by inventing the Solar Battery? 


WHO used the moon for two-way conversations across the country? 


BELL TELEPHONE SYSTEM 
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WHO guided Tiros and Echo into accurate orbit? 


WHO made your pocket radio possible by inventing the Transistor? 


WHO maintains the world’s largest, finest industrial research facilities? 


WHO supplies the most and the best telephone service in the world? 


WHO has the UNIVERSAL communications organization? 


THERE’S ONLY ONE ANSWER TO ALL TEN QUESTIONS 


Pioneering in outer space to improve communications on earth 


When writing to advertisers please mention the Cornett ENGINEER. 


35 


A 
q 
= 
Bie 
KS 


AERONAUTICAL ENGINEERING 


AGRICULTURAL CHEMISTRY 


ANALYTICAL CHEMISTRY 


BIOCHEMISTRY 


BIOLOGICAL SCIENCES 


BUSINESS ADMINISTRATION 


CHEMICAL ENGINEERING 


CIViL & SANITARY ENGR. 


ELECTRICAL ENGINEERING 


INDUSTRIAL ENGINEERING 


INDUSTRIAL RELATIONS 


INORGANIC CHEMISTRY 


MATHEMATICS 


MECHANICAL ENGINEERING 


METALLURGICAL ENGINEERING 


MINING ENGINEERING 


ORGANIC CHEMISTRY 


PHYSICAL CHEMISTRY 


PHYSICS 


SCIENCES AND ARTS 


TEXTILE TECHNOLOGY 


A 
IF YOU HAVE A DEGREE IN 


WE HAVE 
OPPORTUNITIES 


USE THIS CHART TO CHECK 
YOUR OPPORTUNITIES AT DOW! 


We call this an ‘opportunities chart.’ It shows some of, but 
by no means covers all, the professional positions avail- 
able at Dow for college graduates. What the chart cannot 
show is the keen interest that Dow management takes in 
the individual. Here, sound technical background and 
qualities of leadership are soon rewarded. Opportunities 
abound—on the job and through graduate study. 


Dow is currently serving 200 industries varying from 
medicine to mining, paper to paint, tires to textiles, 
farming to foundries. Dow has major manufacturing 
operations in 23 locations in the United States in addition 
to associated and subsidiary companies. Exploration goes 
on endlessly at 50 separate laboratories. In addition, Dow 
has rapidly expanding marketing and manufacturing oper- 
ations in 28 foreign countries. 


Behind every product (and Dow has more than 700) is a 
story of achievement that comes with opportunity. Oppor- 
tunity for individual and independent work by the people 
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THE DOW CHEMICAL COMPANY 


tories, Inc., Kansas City 


who created the product; by those who developed and 
engineered its manufacture; by the ones who produced, 
sold, and serviced it; and by those who continue to 
improve it. 


Dow’s fringe benefits are excellent also . . . life and hospi- 
talization insurance . . . a yearly salary review plan (salaries 
are reviewed at least once a year, and the emphasis is on 
merit rather than length of service) . . . a pension and 
profit-sharing plan . . . an educational refund plan (pro- 
vides financial assistance for employees who want to 
increase their job effectiveness through continued educa- 
tion) ... and by participating in past stock purchase plans 
offered periodically, about 45 per cent of Dow’s employees 
have become shareholders in the company. 


For more detailed information about Dow, we invite you 
to visit or write the Technical Employment Manager at 
any of the locations listed below. 
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DISARMAMENT AND 
THE ENGINEER 


by Lloyd S. Goldman, Arts °63 


Along with the explosions of 
Russia’s multi-megaton bombs in 
their recent series, there has been 
an explosion of world opinion in 
opposition to nuclear tests and, in 
general, to all forms of war and 
armament. In consequence of this, 
disarmament has become a popu- 
lar topic of discussion both for the 
man-in-the-street and for the diplo- 
mat in his conference room. This 
does not mean to imply that dis- 
armament is a recent innovation. 
Long before the development of 
the nuclear weapon, the prophets 
were asking humanity to beat their 
swords into plowshares and not to 
practice war any more. However, 
in our modern mechanized world, 
disarmament means more than just 
taking a few swords and shields 
out of the hands of a few thousand 
men, It means the dissolution of a 
giant complex of industries that 
has formed around the develop- 
ment and production of modern 
weapons of war and arourd the 
maintenance of armies numbering 
many hundreds of thousards of 
men. Besides the armament indus- 
try, it affects all other industries 
that are contracted by govern- 
ments to supply armies with basic 
necessities; food and clothing, for 
example. The economic results of 
such a move as disarmiamert are 
immense. It is a very widespread 
belief among all classes of people 
that we avoided a disastrous de- 
pression of the proportions of the 
depression of the 1930's, if not 
greater in proportion than that, by 


Atmospheric testing of nuclear weapons 

has touched off a wave of protest 

throughout the free world. Disarmament, 

if agreed upon, will have far-reaching 

consequences on the economies of the 
nations involved. 
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spending the enormous amount of 
money for war preparations char- 
acteristic of our country since 
World War II. What the conse- 
quences of disarmament would be 
is a very important question, then, 
to everyone. The cessation of war 
expenditures means quite a bit to 
the taxpayer, because of the elimi- 
nation of the tremendous tax-load 
being used for “national security” 
—a term that is becoming a mis- 
nomer daily as every new weapon, 
preparation, and advance leads us 
closer to war and insecurity, rather 
than toward national security, In 
any case, disarmament also means 
the loss of job opportunities in 
some fields and the creation of job 
opportunities in other fields. It is 
the question of this balance of em- 
ployment with regard to the engi- 
neer that will be treated in this 
article, 

The first aspect of this problem 
is that of the job opportunities that 
would be lost by disarmament. It 
is impossible to treat this problem 
in all of its facets with regard to 
the many industries involved in 
general disarmament. Therefore, 
in order to give some impression 
of the scope of this aspect of em- 
ployment, it is necessary to select 
one item of war-time manufacture 
and to examine its development— 
discovering, in that way, the func- 
tion of engineering in the produc- 
tion of war materials. The exam- 
ple used is taken from a British 
commentary on the programming 
and development of a number of 
heavy tanks over a period of time.’ 
This is an instance, incidentally, of 
post-war or “cold-war” armament 
as opposed to actual war-time de- 
velopment. 

Production and development of 
the tank, naturally, begins with its 
designing. After design, prototype 
tanks are built and tested. After 
final approval, the tank is ready 
for manufacture. Now, to manu- 
facture the tank one needs to know 
the quantity of steel of different 
kinds it will require. This problem 
turns out to be more complex than 
one would expect. First, there is 
the steel required for the tanks. 
Then, there is the steel required to 
make the vehicles that transport 
the components from the subcon- 
tractors to the assembly plant and 
that carry the finished tanks from 
the assembly plant to the tank 
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park, In addition, there is the steel 
required to make (1) the machine- 
tools to make the tanks, (2) the 
machine-tools to make the vehi- 
cles, and (3) the machine-tools to 
make both the other sets of ma- 
chine tools. In the same manner, 
calculations are required to deter- 
mine the amounts of coal, non-fer- 
rous metals, rubber, instruments, 
and a variety of other materials 
and components—all of which have 
a limited supply—that are needed. 
Besides these, calculations must be 
made for the limited supply of la- 
bor—designers, draftsmen, man- 
agers, toolmakers, machinists, fit- 
ters, inspectors, and many more. 
All of this computation would be 
impossible without the advanced 
modern electronic computers of to- 
day. Further complications arise 
when some of the resources must 
be brought in from other coun- 
tries. There is also the problem of 
phasing, beginning with the selec- 
tion of people to be trained to 
make machine-tools which are 
used to make other machine tools, 
and ending, years later, with the 
completed products, Yet, with all 
the apparent complication of this 
process of manufacturing a tank, 
this item is relatively simple to 
manufacture compared to the pro- 
cesses that must be completed be- 
fore the final production of a su- 
personic jet bomber or a multi- 
megaton bomb. In these projects, 
the number of men, man-hours, 
and the mass of complexities in- 
creases gigantically, Further, the 
participation of engineers of all 
types in production of these items 
of war is seen from the conception 
to the final product. Engineers in- 
volved in research and develop- 
ment, management, sales, and pro- 
duction are vital parts of any 
project of this sort. If we remove 
these projects of war, what hap- 
pens to the army of engineers that 
is so deeply involved in the proj- 
ects? Obviously, they are returned 
to the job market where they must 
seek re-employment. 

Prof. N. W. Abrahams of Cornell’s 
Mechanical Engineering Depart- 
ment is well qualified to discuss 
the problems of engineers in a situ- 
ation of disarmament. Prof. Abra- 
hams served in the Navy for many 
years, earning the rank of Captain. 
A discussion with this man 
brought out many points of inter- 


‘est and importance to the prob- 


lem. 

Drawing on his own experience 
with military engineering, Prof. 
Abrahams attempted to convey the 
immensity of the effect of disarm- 
ament upon the engineers in mili- 
tary service. He began by empha- 
sizing the fact that all of the bu- 
reaus of the armed forces use engi- 
neers of one kind or another in 
their duties, Many of these men 
are highly-trained technicians who 
have been educated while in serv- 
ice—many of them at highly-rated 
engineering schools. These men 
are vitally important in the main- 
tenance and proper operation of 
our mechanized forces. In_ the 
Navy, for example, Prof. Abrahams 
described how engineers were a 
necessary part of the construction 
and operation of a ship. The ini- 
tial design of the hull is done by 
design engineers—usually trained 
in civil engineering. Engineers then 
begin designing and constructing 
the engine, shafting, propellers, 
and other parts of the drive sys- 
tems. It is at this stage that metal- 
lurgical engineers play a major 
role by using their knowledge and 
experience to provide, as Prof. 
Abrahams says, “just that right 
touch” in the addition of the proper 
ingredients to an alloy that may 
go into the making of a propeller 
or other important part of the ship. 
Other engineers design the heating 
systems for the vessel. The elec- 
tronic engineers attempt to im- 
prove on existing electronic gear 
or to develop new equipment 
where necessary, while electrical 
engineers plan new cables, turbo- 
generators, switches, distribution 
boards, and other devices that go 
to form the ship’s “nervous system.” 
Other engineering personnel de- 
sign the shapes of fuel tanks, com- 
pute stresses and strains in tim- 
bers, plan deck plating or armor 
plating. After all of this is com- 
pleted, testing engineers must 
check the work and, after the test- 
ing is done, the ship is turned over 
to operating engineers who moni- 
tor the equipment and guide the 
complex functioning of the various 
systems. In a disarmament situa- 
tion, where armed forces are being 
reduced or disbanded, these highly- 
specialized technicians are thrust 
back into industry and must find 
some form of employment. 
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From an industrial standpoint, 
Prof, Abrahams referred to an arti- 
cle in Register, the Defense News- 
magazine that described a corpo- 
ration formed to dispatch aviation 
engineers to all points of the world 
in order to keep military aircraft 
ultra-modern, The firm relies on the 
military aircraft for a source of in- 
come and would be affected seri- 
ously by a military reduction of 
planes and armament. In this way, 
the corporation is representative 
of many such companies who rely 
on government contracts for their 
existence, 

Prof. Abrahams agreed with the 
hypothesis that many job opportu- 
nities would also become available 
in a disarmament situation. He 
suggested that, without the mili- 
tary priorities, more effort might 
be put into this country’s space ex- 
ploration and development pro- 
grams, Another problem that might 
be improved by the influx of tech- 
nical minds is that of our Merchant 
Marine. We have, according to Prof. 
Abrahams, a relatively small Mer- 
chant Marine compared to the size 
of our country. The men who are 
freed from their concentration on 
weapons and war could turn their 
thoughts to better ship and propul- 
sion design for our Merchant Ma- 
rine. In this manner, unemployed 
engineers could find constructive 
job opportunities in almost any 
field that can be improved or pio- 
neered. This attitude will be dis- 
cussed in somewhat greater detail 
later in the article, Any disarma- 
ment agreement must be main- 
tained through an inspection sys- 
tem, but Prof. Abrahams remarked 
that this has relatively little effect 
on engineers, who might be called 
upon to help design inspection 
equipment, but who would not 
really find many job opportunities 
in the inspection system itself. As 
he talked, Prof. Abrahams often 
commented on the very great com- 
plexity and far-reaching effects of 
the disarmament question. It is 
this very complexity uncer- 
tainty of this problem that is so 
frightening even to the expert. 

The discussion with Prof. Abra- 
hams leads to the second aspect of 
the disarmament problem: Will 
there be opportunities for those 
engineers made jobless by disarm- 
ament? 

Examining this question, it is 
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found that a disarmament situation 
floods the job market with highly- 
trained personnel possessing great 
technical know-how and experi- 
ence, There exist today probably 
the greatest number of scientists 
ever employed on research. This is 
mainly due to military expendi- 
ture.’ But if all of the scientific 
and engineering man-power wasted 
on military work (and in related 
industries) were transferred to 
peaceful occupations, there would 
still be a great deficiency in sci- 
entists and engineers with regard 
to the needs of our modern society. 

Releasing the scientific and the 
technical workers that are, pres- 
ently, employed by or for the mili- 
tary would force attention toward 
the solution of problems that are 
now being ignored, The progress 
of our age in many fields has been 
impaired due to the priority of 
national defense. Elimination of 
this priority frees the techniques 
of scientific study and research so 
that they may be applied to the 
advancement of methods of im- 
proving, rather than destroying, 
lives. 

Along with the release of techni- 
cally trained men, comes the re- 
lease of billions of dollars that are 
annually tied up in defense. If 
only a fraction of these tax dollars 
are used to give better educational 
opportunities, the waste of human 
ability that is somewhat apparent 
today in our society could be cor- 
rected and used to make our so- 
ciety wealthier economically and 
intellectually, The time and money 
that is now being spent to improve 
isolated products could be used to 
better advantage in the improve- 
ment of our society and our way- 
of-life. Instead of designing a com- 
pact nuclear weapon, perhaps a 
scientist or engineer could seek 
more efficiency in our homes, 
offices, and schools. It appears that 
the problem of our society today 
is not unemployment, but rather 
mis-directed employment, Disarm- 
ament could force the issue to the 
point where science would seek 
after the constructive rather than 
the destructive influences to our 
society. 

So far, in this article, it has been 
assumed that disarmament would 
mean wide-spread unemployment. 
Many economists do not feel that 
way. One source‘ concludes that 
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war expenditures and war indus- 
tries provide no net increase in 
employment. In fact, says this 
source, war expenditures and in- 
dustries reduce employment by di- 
verting national income to indus- 
tries that produce less employment 
per dollar of expenditures than the 
consumer goods industries. The 
general feeling of the source is 
that the happenings in a period of 
disarmament in terms of employ- 
ment depend on what policies are 
adopted by the government, which, 
in turn, depend on the political 
pressures exerted on the govern- 
ment. If disarmament is under- 
taken without any kind of com- 
pensating programs, severe diffi- 
culties would affect many workers. 
But with the proper political pres- 
sures applied, a wide variety of 
programs are possible. Some econ- 
omists have gone as far as to say 
that disarmament will bring greater 
prosperity to the world than has 


Without military priorities to claim 
their attention, scientists and engineers 
would be more free to conduct research 
and investigations of new fields of 
knowledge. The United States’ efforts in 
space research, exemplified by the 
launching of this Vanguard satellite, 
could then be extended. 


; 
4 


SERVING 


CORNELLIANS 


SINCE 1919 


“On the Hill 
it’s the Big Red” 


Open Daily 
11:00 a.m.—1:00 a.m. 


Collegetown 


40 


ever been known, But such an out- 
look can only be conjecture at pres- 
ent. 

In any case, either view of the 
results of disarmament, positive or 
negative, implies that the disarm- 
ament will be total and instanta- 
neous. In actuality, this action is 
unlikely to happen quickly and 
spontaneously. Disarmament, if and 
when it occurs, will probably be 
slow and methodical, By a gradual 
reduction of man-power and mech- 
anization, there will not be a situ- 
ation analogous to a “run” on a 
bank, but a slow and steady as- 
similation into an economy that 
will have time to adjust to the 
changes occurring in its midst. 

If the positive view of disarma- 
ment turns out to be correct, the 
job-seeking engineer will find a 
greater market for his technical 
skills and our society and knowl- 
edge will both be benefited. 

If, on the other hand, the neg- 
ative view is the right outlook, 
then the economy is due for a 
serious disruption, and a depres- 
sion followed by some resolution 
of the economy must be predicted. 
The engineer in that situation will 
not be able to use his skills, in 
general, but will have a tough 
enough time making ends meet. 

In either case, the engineer will 
be undoubtedly affected by dis- 
armament and must be conscious 
of the results of this action on his 
security. In many ways, the man- 
ner in which the engineer and sci- 
entist react to a disarmament situ- 
ation may determine the path that 
our culture will take in future gen- 
erations. Disarmament, then, is not 
just a political question, but a prob- 
lem of great importance to all 
workingmen, especially to the en- 
gineer, 


FOOTNOTES 

1. Herbert Aptheker, “The Ideology of 
Disarmament,” Disarmament and_ the 
American Economy (New York: New 
Century Publishers, 1960), p. 5. 

2. Ian Mikardo, “The Economic Con- 
sequences of Rearmament and Disarma- 
ment,” World Disarmament (London: 
National Peace Council), pp. 62-63. 

3. John Eaton, “Economics of the 
Fight for Peace,” Disarmament and the 
American Economy (New York: New 
Century Publishers, 1960), p. 59. 

4. George S. Wheeler, “War Produc- 
tion and Employment,” Disarmament and 
the American Economy (New York: New 
Century Publishers, 1960), p. 53. 


LOOKING 
for 
SOMETHING 
SPECIAL 


TRY 


The 
College 
Variety 
Store 


School Supplies 
Magazines 
Party Mixers 


Bar Supplies 


Postal Substation 


414 Eddy St. 
AR 2-1930 


THE CORNELL ENGINEER 


| 
| 
| 
} 
: 
| 
P 
: 
| 
| 
| 
| 
/ | 
/ 
0 
| | 
| 
| | 
| | = 
| : 
i 
| 
| 
| 
is 
4 
| 
a 
| \ (2.97 
| 
| 
Z 
| 
| 
3 IG RED 
G R L L 
| 
| 
— 
| 
| 
} 
: 


Build with the carefree beauty of stainless steel 


Handsome appliances and gleaming counter tops that stay FREE: Find out howstainless steel 
bright and are so easy to wipe clean...even the kitchen sink be- enhances the value of your home. 
comes a thing of beauty when it is made of shining stainless steel ponies ot Foe a rity 
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4: 270 Park Avenue, New York 17, 
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The underdeveloped areas of the world need the means for increasing agricultural production and food supply in order to free 
more of the population for industrial endeavor. In this village market place in Nigeria, cassava, one of the bases of the native 
diet, is offered for sale. Introduction of modern agricultural methods and other crops will make diets more nourishing. 


THE ENGINEER IN 
UNDERDEVELOPED SOCIETIES 


During the past several decades, 
many of the nations of the earth 
have been experiencing a continu- 
ing revolution, a revolution not of 
a political but of a social and eco- 
nomic nature. Some have termed 
this phenomenon “the revolution 
of rising expectations.” The name 
is well chosen for this revolution 
consists of the growing realization 
on the part of the common peo- 
ples of Asia, Africa and Latin 
America that life need not con- 
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by Rudolph Juliano, Arts °63 


sist solely of poverty, toil, disease 
and death. These people, the peo- 
ple of the underdeveloped lands, 
have, through their contact with 
western civilization, seen that the 
common men of a nation can at- 
tain a high standard of material 
well-being. They now seek to at- 
tain the same degree of well-being 
for themselves. Since the western 
nations owe their prosperity to the 
high degree of industrialization 
they have achieved, the under- 


developed lands seek to emulate 
them and to develop their own 
economies. 

The gap between the traditional 
society of the underdeveloped 
lands and modern industrial 
ciety is a large one indeed. The 
former is a static society both eco- 
nomically and socially, Its econ- 
omy, which is largely based on 
agriculture, generates enough cap- 
ital only to perpetuate the society 
without expanding it. Its social 
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institutions are such as to keep the 
people living in accordance with 
the pattern of their ancestors, Con- 
versely, modern industrial society 
is dynamic; growth and progress 
are integral parts of the social and 
economic structure. There is con- 
siderable social mobility; occupa- 
tions, and thus patterns of living, 
are determined to a large extent 
by an_ individual’s capabilities 
rather than by his family history. 
From an economic point of view 
the process of economic develop- 
ment is merely one of getting the 
economy out of the traditional rut; 
to produce capital and grow in the 
“compound interest” fashion so 
characteristic of modern industrial 
society. However, the attainment 
of this end involves more than just 
a simple alteration of the economy. 
It involves rather a total revision 
of the whole traditional society; 
for the economy cannot be changed 
for the better unless the whole 
society is prepared to receive the 
effect the changes make. Thus the 
process of development is an in- 
tegrated one in which changes in 
the economy synchronized 
with changes in the social institu- 
tions, and in the values and be- 
liefs of the people themselves. 
Some of the changes which 
must be effected while the back- 
ward nation is developing the in- 
dustrial capacity vital to a modern 
society are these: First, the coun- 
must institute a government 
capable of dealing with the prob- 
lems of modern life. Second, it 
must develop suitable _ financial 
and commercial institutions. Third, 
it must acquire a sufficient amount 
of social overhead capital such as 
roads, railroads, and power facili- 
ties, so that it may manufacture 
its products and transport them 
to national and international mar- 
kets at competitive costs. Last and 
most important, it cannot have an 
industrial economy unless its pop- 
ulation is prepared to produce and 
consume efficiently in such an 
economy. That is, there must be 
a sufficient number of people will- 
ing and able to direct a modern 
economy. There must also be 
enough native technical people and 
industrial workers to run the new 
industries, and there must be a pop- 
ulace with the ability and desire 
to consume a large share of the 
nation’s industrial output. 
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The western engineer, whether 
he be employed by some agency 
such as the International Coopera- 
tion Administration, by the native 
government, or by private industry, 
plays an important role in several 
phases of the transition from tra- 
ditional to industrial society. 

In agriculture, the introduction 
of more advanced farming meth- 
ods such as irrigation, wells and 
storage facilities creates great in- 
creases in farm productivity and 
farm income, Land, which in the 
traditional society could barely 
feed its inhabitants, can, in the 
industrial society, produce far 
more with less labor. The surplus 
food will be needed by the urban 
industrial workers, who themselves 
will be drawn from the surplus 
supply of rural labor resulting 
from the increase in productivity. 
The increase in productivity oc- 
casioned by the introduction of 
new techniques should also be 
accompanied by an increase in in- 
come, enabling the farmers to be- 


come consumers of some of the 
manufactured goods of the newly 
industrialized society. 

The role of the engineer in the 
construction of roads, railroads, 
ports, and dams is a very familiar 
one, for the construction of these 
things presents, essentially, the 
same problems in the underdevel- 
oped land as elsewhere. The im- 
portance of this familiar task can- 
not be underestimated, for these 
public facilities are the basis of 
any industrial society. 

The role of the engineer in the 
development of the industrial sec- 
tor itself is a twofold one. In his 
first capacity he acts as a sort of 
modern Prometheus, bringing to 
the underdeveloped lands the 
great backlog of technical infor- 
mation that the western nations 
have accumulated. This role of 
the engineer is most valuable in 
the industries which comprise the 
so-called “leading sectors” of the 
economy. These are industries such 
as textiles and oil, which mature 


rs from the more developed 

national cooperation by aiding those in less industrialized countries. Here, Harold M. 
Jones, M.S. in Agricultural Engineering 47, demonstrates operation of a threshing 
machine while working for the U.S. International Cooperation Administration in India. 
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far more rapidly than the rest of 
the economy, either because of 
some special natural advantage or 
the existence of a readymade do- 
mestic or external market. In these 
leading sector industries, the most 
modern techniques are often used. 
In other areas of the industrial 
establishment, the role of the 
western engineer is more a tutorial 
one. It is his task to instruct the 
native technical people and to co- 
operate with them in the develop- 
ment of industrial techniques 
adapted to the special needs of 
the nation. In this capacity the 
engineer may face tasks that range 
in complexity from advising on 
the production of mud bricks in 
the Middle East to finding ways 
to utilize very low grade iron ore 
in Africa, 

The effect of the successful in- 
troduction of new techniques and 
equipment on a backward com- 
munity may best be understood 
by means of an example, 

The city of Asuncion, the capi- 
tal of Paraguay, was until recently 
without a wholesome and sanitary 
supply of milk. Milk, of low qual- 
ity to begin with, often passed 
through the hands of as many as 
six primitive and unhygienic deal- 
ers before reaching the consumer. 
In the process it was often adul- 
terated with flour or other ingre- 
dients. 

To remedy this situation, the 
technicians of the International Co- 
operation Administration erected a 
model dairy on four hundred acres 
of land granted by the Paraguayan 
government. Since Paraguayan 
cows were inferior milkers, the 
L.C.A. imported a herd of fine 
cows from Argentina. 

Milk from the model dairy was 
sold to schools, hospitals and to a 
limited number of private custom- 
ers. The clean and wholesome milk 
was so highly esteemed that one 
citizen bequeathed his place on 
the dairy delivery list to his next 
of kin. 

The demand for milk became so 
great that sixty-one private dairies 
utilizing modern methods were es- 
tablished. Hundreds of fine dairy 
cattle were imported to improve 
the herds of the new dairies. 

The improved herds of cattle re- 
quired a higher quality of feed 
than was available. This demand 
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for quality feed induced 8 private 
producers to open modern feed 
mills based on the example of the 
one in operation at the model 
dairy. 

When the LC.A. felt assured 
that Asuncion possessed an ade- 
quate supply of milk, production 
was discontinued and the model 
dairy was turned over to the local 
agricultural college for instruc- 
tional purposes. 

The results of the I.C.A. project 
in Asuncion shows what western 
technicians can do at their best. 
Not only did Paraguay acquire 
new industry in the form of numer- 
ous dairies and feed mills; but in 
addition to this, agriculture was 
improved through the introduction 
of improved cattle. Moreover, its 
educational system profited by the 
acquisition of new facilities. There 
was an increase in international 
trade in the form of the cattle im- 
ported, and, most important, the 
health and welfare of the people 
of Asuncion was enhanced by the 
plentiful supply of clean, whole- 
some milk which resulted. 

The westerner has not in all 
cases fulfilled the ideal role which 
has been prescribed for him, When 
he has failed, his failure may some- 
times be attributed to a lack of 
understanding of the nature of 
economic development and of the 
conditions he faces in the under- 
developed lands. 

One criticism of present methods 
of development is that all too 
often engineers have undertaken 
projects, at the behest of nationalis- 
tic leaders, for which the nation 
‘involved was totally unprepared. 
This policy has resulted in “islands 
of progress in a sea of backward- 
ness”, Small pockets of western 
civilization have arisen leaving 
the bulk of the society in its tra- 
ditional state. In other words, too 
many steel mills have been built in 
nations whose people still till the 
soil with sharp sticks. 

Another criticism of contempo- 
rary methods is that small projects 
which would be of benefit to peo- 
ple immediately tend to be over- 
looked in favor of large, long term 
projects. That is to say, that while 
the building of oil refineries and 
concrete plants are readily under- 
taken, village improvement, sani- 
tation and health are often neg- 


lected. This approach is undoubt- 


edly justifiable and perhaps even 
commendable from an economic 
standpoint, but it is hardly so 
from a humanitarian one. 

A third criticism of today’s meth- 
ods of development is that they are 
often capitally over-intensive; that 
is, they require a high investment 
of capital relative to other factors. 
This is a great disadvantage to the 
underdeveloped nations, since it is 
very difficult for them to obtain 
the necessary capital. Moreover, a 
capitally intensive method of de- 
velopment ignores the one great 
resource of the underdeveloped 
lands: their vast supplies of inex- 
pensive labor, 

The failures of engineers in the 
backward lands may be attributed 
in part to mistakes on the part of 
the planners. However, to some 
extent they are due to the inability 
of engineers to adapt modern tech- 
nology to the special problems of 
the underdeveloped lands. West- 
ern engineers have come to feel 
that a certain capital investment 
in machinery and raw materials 
is necessary to the successful un- 
dertaking of a task. Yet there are 
many jobs in the underdeveloped 
lands that need doing, but for 
which there is essentially no capital 
available. Jobs like these can be 
done, as experience in India and 
elsewhere has shown, but most 
western engineers are scarcely 
ready to do them. 

The process of economic devel- 
opment is extremely complex and 
little understood. Yet this much 
may be said about it—the intro- 
duction of new technology plays 
a vital role in the metamorphosis 
which changes a traditional so- 
ciety into a modern one. For it is 
modern ideas and modern meth- 
ods which break the bonds that 
hold traditional society in its static 
state. It must be remembered that 
these new ideas and methods are 
but seeds, and for them to grow 
and spread they must be adapted 
to their new environment. The 
western engineer in his role of 
transmitting and adapting these 
methods and ideas is faced with 
many difficulties. But he is also 
faced with a great opportunity— 
the opportunity to sever for all 
times the chains of hunger, dis- 
ease and toil that bind two-thirds 
of mankind to an existence un- 


believably wretched. 
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If you liked it enough to stay. But studies show 
us that the average engineer or scientist switches — 
jobs four times in his career. This usually means four 
moving vans, four houses, four new schools, four 
times your subscriptions get lost and four new 
sets of friends to break in. O At Jet Propulsion 
Laboratory, chances are you'll keep your friends 
f and subscriptions intact. JPL, you know, is oper- 
ated by Cal Tech for the National Aeronautics 
and Space Administration. It’s kind of a super 
graduate school where a lot of talented people are 
” designing the instrument-packed spacecraft that will explore our 
— Moon and the planets. © It’s fascinating work..With boundaries as 
wide as space itself. And for many of the people that work | 
here now, it was their first job. And their last. O If 
you’re interested in basic and applied research, send a 
resume with full page gees and experience to JPL, 
Pasadena, Calif. O.‘“‘An equal opportunity employer.” 
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Pictured here are just a 
few of the many wires 
and cables made by 
CRESCENT. They have 
an enviable reputation 
for quality and endur- 
ance. 
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CRESCENT INSULATED WIRE & CABLE CO. 
TRENTON, N. J. C. Edward Murray, Jr. ‘14 


NOVEMBER 1961 


| | 
j 
7 
‘ 
| 
| 
| 
— 
} 
i 
| 
i 
PR, 
e 
we 
Wes 


CORNELL SOCIETY OF ENGINEERS 


107 EAST 48TH STREET 
PAUL O. GUNSALUS 


1961-62 NEW YORK 17, N.Y. 


President 


DONALD D. HAUDE 


Executive Vice President 


WILLIAM F. GRATZ 


Secretary-Treasurer 


F. CRAMPTON FROST 


Recording Secretary 


GEORGE F. MUEDEN 


Membership Secretary 


Regional Vice Presidents 


New England (Boston) Branch 
Malcolm Hecht, Jr. 


Chicago Branch 
John B. Ehret 


Cleveland Branch 
Ladimir R. Zeman 
Detroit Branch 
Fred J. Finkenauer, Jr. 


Delaware Valley (Phila.) Branch 
James W. Johnstone, Jr. 
St. Louis Branch 
John J. Hillsley, Jr. 


HONORARY OFFICERS 
President: D. R. Corson, Dean — College of Engineering 
Vice Presidents 


J. F. McManus, Asst. Dean 
College of Engineering 


Gordon P. Fisher, Associate Dean 
College of Engineering 


H. J. Loberg, Director 
H. G. Booker, Director 


C. C. Winding, Director 
N. A. Christensen, Director 


School of Civil Engineering Engineering 


Sibley School of Mechanical Engineering 
School of Electrical Engineering 


School of Chemical & Metallurgical 


T. R. Cuykendall, Director 
Department of Engineering Physics 
W. R. Sears, Director 
Graduate School of Aeronautical Engineering 


O. C. French, Head 
Department of Agricultural Engineering 


“The objects of this Society are to promote the welfare of the College of Engineering of Cornell University, and to foster a closer 
relationship, than would otherwise be the case, between the College and its alumni for the benefit of that institution.” 


THE PRESIDENT’S LETTER— 


The October Executive Committee meeting held in Ithaca 
proved again to be a valuable forum for the Society and Engi- 
neering College representatives to discuss problems of mutual 
concern, exchange ideas, and initiate new courses of action. 

Dean Corson spoke at length of two vital challenges to the 
progress of engineering education at Cornell. The foremost 
challenge is represented by the successful establishment of the 
Division of Basic Studies, a two-year program designed to give 
students a more comprehensive picture of engineering problems 
and methods before they choose particular fields of interest. 
Executive Committee members and the Dean explored in de- 
tail the problems of revising certain courses in the initial two 
years of the curriculum, of stimulating student interest, and 
of maintaining a practical proportionment of students in the 
various divisions of the College at the end of the second year. 
We plan to keep you abreast of the latest developments in 
this program in future columns. 

Secondly, the Dean emphasized the need for alumni support 
to maximize the benefits of the Ford Foundation grant of over 
$4 million to the College of Engineering. Specifically, the sum 
of $200,000 has been allocated to each of eleven professorships 
by the Ford grant. These eleven chairs may be perpetually 
endowed if additional gifts of $300,000 for each chair are re- 
ceived. Please let us hear from you if you are interested in 
perpetuating the great influences these professorships will have 
on the Engineering College. 

Another area of mutual concern for the Cornell College of 
Engineering and the Society is the decrease in admissions, a 
situation that is being experienced by many engineering schools 
across the nation. Student Personnel Director, Donald Moyer, 
recognized the valuable aid engineering alumni have given in 
the past in secondary school work but stressed the need for 
even greater efforts in the future. Apparently, many qualified 
high school seniors are being influenced by the emphasis put 
on science and overlooking the opportunities and exciting chal- 
lenges present in engineering careers. This may be due, in part, 
to their failure to receive a realistic picture of those opportuni- 
ties and challenges. Perhaps here is an opportunity for So- 
ciety members, working through local Secondary School Com- 
mittees, to help reverse this trend. 

University Placement Director, John Munschauer, discussed 
present operations and problems of his office. In particular, he 
expressed appreciation to the Society for its financial support 
of the New York Placement Office. The Society considers the 
work of this office as an essential aid to the alumni in the 
Greater New York Area and, as such plans to continue its 
support in the future. 

The Ithaca meeting also proved profitable in furthering in- 
ternal objectives of the Society. Three regional representatives, 
namely, John Ehret from Chicago, Walter Hickey from Boston, 
and Ladimir “Red” Zeman from Cleveland, were present and 
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discussed programs, finances, and publicity for the coming year 
with members of the New York Chapter. Dates of meetings 
and reports of activity of the regional chapters will appear pe- 
riodically in a new column in the Alumni News section of the 
Cornell Engineer. We are hopeful that alumni in other areas 
of the nation will be interested in participating more actively 
in Society work. We welcome your inquiries. 

Editor-in-Chief Theodore Spar, Managing Editor Mary Ann 
Huber, and Business Manager Donald Martin, all of the Cornell 
Engineer, met with Executive Committee members to work out 
problems of closer liaison between the two groups. A major 
change in the format of the Alumni News section of the maga- 
zine was agreed upon so as to allow added flexibility in the 
presentation of Society news and alumni activities. Plans were 
discussed for the appearance of periodic feature articles by 
alumni in a special column in the magazine. Your comments 
and ideas for such a column are invited. 

A final highlight of the Ithaca meeting was the reception 
at the Big Red Barn for the Faculty of the Engineering Col- 
lege. The discussions with the men so much responsible for 
the Cornell accent on progress, the accent represented by the 
new curriculum and the expanding areas of research on the 
engineering campus, fill one with pride at being associated 
with such a great university. 

Your president was pleased to be in Ithaca also on another 
occasion—to bring the greetings of the Society to the new 
Ithaca section of the New York State Society of Professional 
Engineers at its first meeting on Thursday, October 19. The 
charter of the section was signed by the charter members, many 
of whom are Cornell faculty or alumni. I was pleased to 
witness also the presentation of the Professional Engineer li- 
cense to Dean Dale R. Corson by Leland R. Post, Chairman 
of the New York State Licensing Board. 

The first Fall Society meeting was held in New York on 
October 17. About sixty members gathered to hear Fred Wood, 
C.E. °24, Consulting Engineer and University trustee, talk on 
“Utilization of Space.” The “space” he dealt with concerned 
educational buildings—how we can stretch the capital invest- 
ments in such buildings, as related to student population, by 
more intensive scheduling of classroom and laboratory use. The 
talk provoked a lot of interesting discussion and Fred was kept 
busy for some time answering questions. 

This meeting was scheduled during the Annual A.S.C.E. 
meeting and, as a result, attracted a number of out-of-town 
members that we rarely see at a meeting. The social hour was 
a very pleasant time spent in renewing old friendships and 
making new ones. The range in classes represented was 1905 
to 1961. Our next two meetings are planned to coincide with 
the A.S.M.E. and A.I.E.E. Annual Meetings, so all of you 
M.E.’s and E.E.’s attending those affairs, please plan to join 
us for an evening of fellowship. Paut O. GuNSALUS 
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Edited by 
Harry Green III, ChemE ’63 


Joseph Pursglove, Jr., B.C.E., 
30, received the 1961 Bituminous 
Coal Research Annual Award for 
outstanding leadership on behalf of 
industry-sponsored coal research 
this summer. Mr, Pursglove, Vice- 
President of Research and Devel- 
opment for the Consolidation Coal 
Company of Pittsburgh, earned the 
ninth annual award for his exem- 
plary achievement in promoting 
research support. He has _ been 
Vice-President of Research and De- 
velopment of Consolidation since 
1947, and he is responsible for the 
largest research program ever un- 
dertaken by a single coal company. 
The program involves research in 
many fields, including economical 
methods of converting coal into 
chemicals, special carbons, gaseous 
and liquid fuels, and the pipe-lin- 
ing of coal to markets. This re- 
search is done by a technical staff 
of 160 working at the company’s 
research center. 

After graduation from Cornell, 
Mr. Pursglove worked with coal 
companies in Ohio, Pennsylvania, 
West Virginia, and Illinois, gain- 
ing experience in mine operations. 
He also designed and directed the 
construction of several coal prepa- 
ration plants and other above- 
ground coal-handling facilities. In 
1946, he became head of Consoli- 
dation Coal’s Research and De- 
velopment division and began full- 
time studies of methods for con- 
verting coal into chemicals, and 
gaseous and liquid fuels. 

Mr. Pursglove is a director of 
BCR and of Atomic Power Devel- 
opment Associates of Detroit, presi- 
dent of Mountaineer Carbon Com- 
pany, a coke calcining firm formed 
jointly in 1956 with the Standard 
Oil Company of Ohio, a member 
of the Pennsylvania Coal Research 
Board, and a member of numerous 
other technical groups. 


Roy J. Lamm, B.Ch.E., ’61, has 
joined the Cracking and Light 
Ends Department of Process Tech- 
nical Division at Humble Oil 
and Refining Company’s Baytown, 
Texas, refinery. He is engaged in 
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technical work related to refinery 
process plants that manufacture 
lubricating oils. This includes long- 
range planning for expansion and 
the development of new and im- 
proved lubricants, 

Mr. Lamm received his degree 
in June after being on the Dean’s 
List for four years. While at 
Cornell, he was secretary of the 
student chapter of the American 
Institute of Chemical Engineers, 
and assistant editor of the Cornell 
Engineer. He was the 1958 winner 
of the Engineering College Maga- 
zines’ first prize for the best non- 
technical article written. 


The next regularly scheduled 
meetings of the Cornell So- 
ciety of Engineers will be: 

30 November in conjunction 
with the New York Convention 
of the American Society of Me- 
chanical Engineers. William 
Littlewood, M.E. ’20, Univer- 
sity Trustee and past Society 
President will be the guest 
speaker. 

31 January 1962 in conjunc- 
tion with the American Insti- 
tute of Electrical Engineers. 

3 May 1962 The Annual 
Meeting at which Dean Dale 
Corson will speak. 

All meetings are in New 
York and will be held in ad- 
dition to the regional meet- 
ings in various other cities. 


Robert A. Woodle, B.Ch.E., °44, 
is a co-patentee of a recently is- 
sued Patent U.S. 2,943,037 assigned 
to Texaco Inc. covering improve- 
ments in naptha treating processes. 

Mr. Woodle joined Texaco as a 
chemical engineer in the Port Ar- 
thur, Texas, Research Laboratory 
after graduation in 1944, He has 
held a succession of assignments 
and is now Supervisor of Lubri- 
cants Research. He is a member of 
the American Chemical Society 
and is the author of several techni- 


cal papers. He holds several other 
patents in the field of petroleum 
technology. 


Edward R. Bergun, B.C.E., ’52, 
has been appointed Liquefied 
Petroleum Gas Facilities Engineer 
at Shell Oil Company’s head office 
in New York City. Mr. Bergun 
started with Shell in 1952 and has 
had construction and project engi- 
neering assignments at the Norco 
Refinery in Louisiana. He is a past 
president of the Cornell Club of 
New Orleans, and a member of the 
Cornell Society of Engineers. 


Alumni 


Robert Jorgenson 


ews 


Robert Jorgenson, B.S.M.E. ’48, 
was chairman of the Industrial 
Ventilation Symposium at the 68th 
Annual Meeting of the American 
Society of Heating, Refrigerating 
and Air-Conditioning Engineers this 
summer. The subject of the Sym- 
posium, held in Denver, Colorado, 
was Laboratory Hood Design. Mr. 
Jorgenson is presently Assistant 
Chief Engineer for the Buffalo 
Forge Company. 


H. Andreas von Biel, EE ’55, au- 
thor of “Moon Bounce and 
Signals from Space” printed in 


Summer 1961, Research Trends at 
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CAL is an Associate Electrical En- 
gineer in the Laboratory’s Radio 
Physics Section of the Applied 
Physics Department. He is project 
engineer for the investigation of 
the lunar surface and_ properties 
of the auroral ionosphere by radio 
propagation. 

Born in the United States of 
German parents, Mr. von Biel re- 
ceived much of his elementary and 
secondary education in Germany. 
Upon returning to America fol- 
lowing World War II, he entered 
Cornell University from which he 
holds Bachelor’s and Master's de- 
grees in electrical engineering. 
While completing requirements at 
Cornell for the advanced degree, 
Mr. von Biel served as teaching as- 
sistant here. 

Before joining the Laboratory in 
1959, he was on active duty with 
the U.S. Navy as electrical and 
C.L.C, officer, 

Mr. von Biel's professional 
specialties are radiowave propa- 
gation antennas and communica- 
tions. He is a member of Sigma 
Xi. 

D. N. Parks, Jr., B.Ch.E., °57, 
recently rejoined Humble Oil and 


Refining Company after complet- 
ing three years in the U.S. Navy. 
He was assigned to the butyl and 
butadiene section of the Butyl, 
Butadiene, and Solvents Technical 
Division at Baytown Refinery in 
Texas. In this position, he will be 
engaged in process control and 
design associated with the butyl 
polymerization unit. 

After graduation, Mr. Parks 
worked several months in the 
Technical Division at Baytown Re- 
finery before entering the Navy. 
He was a navigation and communi- 
cation officer on the USS Corry, 
and later at Guantanamo Naval 
Base was an instructor and as- 
sistant communication officer with 
the fleet training group. He at- 
tained the rank of Lieutenant, J.G. 

Vincent deP. Gerbereux, M.E., 
24, was recently named Director 
of Marketing Services of Worthing- 
tion Corporation, one of the lead- 
ing manufacturers of a highly di- 
versified line of capital goods 
equipment and machinery. Mr. 
Gerbereux, formerly General Man- 
ager of Worthington’s Standard 
Pump Division at East Orange, 
New Jersey, will now have his of- 


fices at the company’s headquarters 
in Harrison, New Jersey. He will 
be responsible for corporate-wide 
product planning, marketing re- 
search, sales training, parts service, 
advertising and sales promotion, 
and marketing services. 

Mr. Gerbereux joined Worthing- 
ton after graduating from Cornell 
and entered the company’s Student 
Engineer Training Program. After 
completing the program, he succes- 
sively served as a centrifugal pump 
designer and an application engi- 
neer until he was made assistant 
manager of the Centrifugal Pump 
Division in 1937, In 1951 he be- 
came manager of the division and 
in 1955 was named General Man- 
ager of the company’s newly 
formed Standard Pump Division. 

A licensed Professional Engineer 
in the State of New Jersey, Mr. 
Gerbereux also holds memberships 
in the Technical Association of the 
Pulp and Paper Industry and the 
Cornell Society of Engineers. He is 
currently serving as President of 
the Hydraulic Institute, having 
previously held the posts of Chair- 
man of the Executive Committee 
and Vice-President. 
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Cooling space pilots from launch to landing 


New concepts in airborne cooling have become vital to the 
progress of America’s space program. For example, Garrett 
is now developing an advanced system for the Boeing Dyna- 
Soar manned space glider. It will use the liquid hydrogen 
fuel for the vehicle’s own accessory power system to control 
the temperature of the pilot and equipment throughout the 
flight. This is another of the many systems in development 
by Garrett to further the conquest of space. 

Project areas at Garrett with which you might wish to 


become identified include space life support systems, solar 
and nuclear power systems, electronic systems, air condition- 
ing and pressurization systems, computer systems and small 
gas turbines for both military and industrial uses. 

Available to newly graduated engineers is a several month 
orientation program to help you determine your future. 

For further information about a career with The Garrett 
Corporation, write to Mr. G. D. Bradley in Los Angeles. 
Garrett is an “equal opportunity” employer. 


THE GARRETT CORPORATION « AiResearch Manufacturing Divisions « Los Angeles 45, 
California *« Phoenix, Arizona « other divisions and subsidiaries: Airsupply-Aero Engineering 


AiResearch Aviation Service « Garrett Supply « Air Cruisers « AiResearch Industrial « Garrett 


Manufacturing Limited « Marwedel « Garrett International S.A. « Garrett (Japan) Limited 
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COLLEGE NEWS 


Edited by Robert Stern, EE °63 


CORNELL PROFESSOR 
WINS ASCE AWARD 


Prof. George Winter, Head of 
the Department of Structural Engi- 
neering, Cornell University, has 
been named the recipient of the 
1961 J. James R. Croes Medal of 
the American Society of Civil Engi- 
neers, it was announced at Society 
headquarters in New York. 

The award is made annually to 
the author, or authors, of a techni- 
cal paper which is judged worthy 
of special commendation for its 
merit as a contribution to engi- 
neering science. Prof. Winter's 
winning paper, which was pub- 
lished in a 1961 volume of ASCE’s 
“Transactions,” was entitled “Later- 
al Bracing of Columns and Beams.” 

Prof. Winter was invited to re- 
ceive the award, a gold medal, at 
the annual convention of the So- 
ciety in New York City in October. 


HANS BETHE RECEIVES 
1961 FERMI AWARD 


Hans A. Bethe, renowned nu- 
clear and theoretical physicist and 
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professor of physics at Cornell 
University, has been named to re- 
ceive the U.S. Atomic Energy 
Commission’s Enrico Fermi Award 
for 1961. 

The award consists of a gold 
medal, a citation and $50,000. It 
will be presented to Professor 
Bethe in recognition of his out- 
standing contributions in the fields 
of nuclear and theoretical physics 
which helped to establish the 
foundations of nuclear physics and 
nuclear technology, in the appli- 
cations of atomic energy for the 
betterment of mankind, in weapons 
technology, and as a teacher and 
a leader of men. 

The citation of Professor Bethe 
reads: “For contributions to nu- 
clear and theoretical physics, to 
peaceful uses of atomic energy, 
and to the security of the United 
States.” 

Professor Bethe will become the 
fifth recipient of the award upon 
the recommendation of the Com- 
mission’s General Advisory Com- 
mittee and with the approval of 
President Kennedy. 


Cornell Aeronautical Laboratory 
The point of impact is wired to give engineers accurate readings of strain characteristics 
of various types of highway barriers. One of the purposes of the test program is to 
obtain a detailed understanding of barriers that can be applied for design purposes. 


The award will be presented to 
Professor Bethe in a ceremony to 
be held in the auditorium at Com- 
mission headquarters at German- 
town, Md., on Friday, Dec. 1, 
1961, the eve of the 19th anni- 
versary of the memorable day— 
Dec. 2, 1942—when Enrico Fermi 
and his group of scientists suc- 
cessfully operated the world’s first 
nuclear reactor under the stands 
at Stagg Field, University of 
Chicago, and proved that a nuclear 
fission chain reaction could be 
self sustained and controlled. 

The unanimous recommendation 
of the General Advisory Commit- 
tee that Professor Bethe receive 
the Fermi Award was contained 
in a letter from Dr. Kenneth S. 
Pitzer, chairman of the Committee, 
to Dr. Seaborg. The recommen- 
dation summarized Professor 
Bethe’s achievements as follows: 
“Dr. Hans A. Bethe has contributed 
to the progress of nuclear energy 
in many ways. He has carried out 
a number of fundamental studies 
in nuclear physics and in several 
other fields, These studies helped 
to establish the foundations of nu- 
clear physics and nuclear tech- 
nology. He has written review 
articles on branches of physics 
which have helped many other 
physicists to become acquainted 
with these important areas of 
physics so that they might go on to 
make substantial contributions to 
these fields themselves. 

“He made great and lasting con- 
tributions to weapons technology 
during the war against the Axis 
powers and during the subsequent 
years he has coupled these ac- 
tivities with work directed toward 
peaceful applications of nuclear 
energy. Through this busy and 
productive period, he has remained 
an outstanding teacher and leader 
of men. 

“He has had many gifted stu- 
dents and has had a great influ- 
ence on them and his colleagues. 
His insight and knowledge at- 
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tracted many young men who 
were past the years of formal study 
into his circle. 

“There is no question but that he 
fully qualifies for the great dis- 
tinction for which we propose 
him.” 


Professor Hans A. Bethe 


CAL CRACKS UP CARS IN 
THE INTEREST OF SAFETY 


Automobile accidents occur on 
schedule at Cornell Aeronautical 
Laboratory. 

In the interest of highway 
safety, cars are being cracked up 
to determine how future highway 
guide rails and similar barriers 
should be designed. The research 
program, which has demolished 
four autos in as many tests, is 
sponsored by the New York State 
Department of Public Works with 
financial assistance from the federal 
Bureau of Public Roads. 

One of the main purposes of the 
program, according to Norris E. 
Shoemaker, project engineer, is to 
obtain a detailed understanding 
of barriers subjected to vehicle im- 
pact that can be applied for design 
purposes. “Until now,” ex- 
plained, “the familiar fences which 
line our highways have been de- 
signed from experience—not true 
scientific knowledge.” 

Shoemaker’s preliminary report 
reveals that there are important 
differences in the extent of hazards 
involved in striking barriers of 
various types at sharp angles and 
high speeds. The impact is often 
too sudden, causing occupants of 
the auto to be seriously injured. 
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Paradoxically, one of the factors 
which led to the research program 
by New York State was the in- 
creasing use of modern, “safer” 
highways. Widespread use of ex- 
pressways and parkways has great- 
ly reduced the automobile acci- 
dent rate, but not eliminated it. 
The periodic occurrence of cars 
going out of control and crossing 
median sections of divided high- 
ways has contributed to the de- 
cision to conduct the current re- 
search program. 

Future barriers, described as 
continuous structures at the edges 
of roads, will undoubtedly be 
built to “protect rather than warn,” 
according to Shoemaker. 

“Now,” he said, “we are expand- 
ing the research previously ac- 
complished in the field, thereby 
gaining a better understanding of 
the variables that influence barrier 
—vehicle performance.” 

Once an understanding is 
reached, he believes, it will be pos- 
sible to cope with new vehicle and 
highway developments without 
continually resorting to test pro- 
grams. 

What does Mr. Shoemaker think 
the barrier of the future will be? 

“When impact occurs, a success- 
ful barrier will redirect the vehicle 
along a path parallel to the bar- 
rier. The vehicle will then be 
stopped gradually instead of sud- 
denly—as is often the case today. 

“The problem isn’t simply de- 
vising a means of preventing 
vehicles leaving the highway. The 
barrier should hold or deflect the 
vehicle back onto the roadway 
with minimum obstruction to traf- 
fic and with minimum injury to oc- 
cupants.” 

The basic research problem 
arises in predicting the level of 
protection offered by a given high- 
way barrier system under crash 
conditions. In the research ap- 
proach adopted by CAL, engi- 
neers have crashed obsolete State 
Police cars into various types of 
barriers to collect experimental 
data for verifying the analytical 
phase of the program. 

A network of electronic and 
photographic equipment was de- 
vised to record findings. Engineers 
traveling in a “chase car” operate 
the crash vehicle by radio control, 
sending it into the barrier at a 
predetermined speed and angle. 


Many days, even weeks, are 
spent preparing for a test which is 
over in a matter of seconds. In- 
strumentation must be checked 
and rechecked. When the test is 
finally conducted, the car must hit 
a precise spot on the barrier if find- 
ings are to be recorded accurately. 


DRAVO AWARDS MADE TO 
ENGINEERING STUDENTS 


Six engineering students and 
their schools have received grants 
totaling $9,000 through the annual 
college and university scholarship 
program of Dravo Corporation, 
Pittsburgh. 

The six awards include two stu- 
dents each from Carnegie Institute 
of Technology, Cornell University 
and Lehigh University. 

Designed to assist outstanding 
students and encourage them in 
engineering careers, the awards 
consist of $1,000 toward each stu- 
dent’s tuition and fees and $500 to 
his college’s general fund, To be 
eligible for these scholarships a 
student must be entering his last 
two years of undergraduate work. 
Scholarships may be renewed for 
a second year if students maintain 
necessary standards. 

Grants are based on financial 
need, scholarship, leadership, and 
personal characteristics which in- 
dicate potential ability to succeed. 

A new scholarship was granted 
to: James B. Fedele, 30 Odell 
Avenue, Endicott, N.Y.; mechani- 
cal engineering, Cornell. 

Awarded a scholarship for the 
second year was: Joseph D. Drey- 
fuss, 218 Dearborn Place, Ithaca, 
N.Y.; civil engineering, Cornell. 
Since its establishment in 1954, the 
Dravo scholarship fund has made 
$81.000 in grants available to 30 
students and their colleges. 


ENGINEERING SALARIES STILL 
INCREASING, SAYS MOYER 


Beginning salaries for graduat- 
ing engineers at Cornell Univer- 
sity are four per cent higher this 
year than last, Donald H. Moyer, 
director of the office of student 
personnel for the College of Engi- 
neering, announced. 

The engineering placement of- 
fice, releasing its figures on this 
year’s graduating seniors, reported 
that in the seven divisions of the 
college some 274 students re- 
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ceived degrees. Of these, about 119 
were placed through the office at 
salaries ranging from $444 to 
$833 a month, with a median of 
$566 a month for all graduates. 

Most graduates were in me- 
chanical engineering, which has 
the greatest enrollment, and of 
these 41 were placed in positions, 
with a median salary of $555. 
Next in number of graduates were 
electrical engineering with 59 and 
civil engineering with 44 grad- 
uates. Electrical and metallurgical 
engineering showed the greatest 
jump in median salaries over last 
year's figures, 

All of the figures showed an in- 
crease over last year, reflecting the 
increasing engineering enrollment 
at Cornell and a steady, nation- 
wide salary rise, Generally, salaries 
for Cornell engineers have gone up 
three to five per cent yearly for 
the last several years. 

This summer, Dean Dale R. 
Corson of the college reported that 
Cornell’s enrollment in engineering 
continues slightly above the na- 
tional average. 

Of this year’s graduates, 34 went 
into the armed services and 
91 entered graduate school. No 
figures are available on_ salaries 
for graduates with advanced de- 
grees, but these engineers have no 
trouble finding positions. Mr. Moy- 
er reported that the increase in 
graduate enrollment may reflect a 
growing interest in research and 
development. 

Reporting on salaries in the field, 
Mr. Moyer commented that signifi- 
cant changes have occurred during 
the 60's. Previously, engineers 
were hired at good salaries but 
reached a plateau midway in their 
careers, after which it was difficult 
to rise without entering some 
phase of administration. Increas- 
ingly, and especially in large 
corporations, exceptional profes- 
sional engineers are being better 
paid than formerly without the 
need to resort to administrative 
work. 

Reporting on placement inter- 
views conducted on the Cornell 
campus this spring, he noted 234 
engineering seniors utilized place- 
ment facilities on campus for 3200 
interviews or an average of 13.7 
interviews per student, About 350 
companies recruited engineers at 
Cornell. 


GRAPHITE-COATED NUCLEAR 
FUEL SIMPLIFIES HEAT EXCHANGE 


Use of existing high efficiency 
steam generating equipment 
coupled directly to an economical 
nuclear reactor is feasible employ- 
ing a new nuclear fuel. Fueled 
Pressure Spheres developed by 
High Temperature Materials, Inc. 
will allow generation of uncon- 
taminated 1200° F. steam at 5000 
psi without auxiliary heating or 
heat exchangers. 


Radioactive by-products of the 
fission process are contained in 
conventional reactors by isolating 
complete stages with heavy shield- 
ing, intermediate heat exchangers 
and elaborate purification systems. 
The pressure spheres contain these 
fission gases within an impervious 
pyrolytic graphite coating applied 
over each separate fuel particle. 
The fact that pyrolytic graphite 
will not react with most available 
coolants affords significant con- 
struction and operating economies 
by allowing direct generation of 
uncontaminated steam. 


The high temperature strength 
provided by the PG coating al- 
lows operation at efficient reactor 
temperatures without the dissipa- 
tion of radioactive by-products. At 
4500° F. the pressure of fission 
gases to be contained within each 
fuel particle would reach 80,000 
psi but would require only 40 to 
80 microns of PG over a 100 to 
300 micron diameter fuel particle. 

Significant savings in fabrication 
and handling costs result from the 
combination of impermeability and 
strength unique to pyrolytic 
graphite, The coated, sand-size 
fuel particles have been dispersed 
within 2% inch graphite balls using 
low cost techniques to attain near 
optimum fuel density, These balls 
may then be loaded and unloaded 
from a reactor as though they were 
tennis balls pouring from a can. 


The integrity of the coated 
particles has been subjected to 
rigorous testing; particles have 
been cycled from room tempera- 
ture to 3632° F. repeatedly, fol- 
lowed by boiling in nitric acid. 
These tests have shown no increase 
in activity over background levels. 
Irradiation tests by the Atomic 
Energy Commission at the Oak 
Ridge National Laboratory are be- 
ing conducted, 
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TECHNIBRIEFS 


Edited by Harry Green, Ch.E ’63 


SUN-POWERED ELECTRIC PLANT 
COULD FEED MILLIONS 


A small self-contained electric 
power plant and pumping unit, 
capable of sustaining individual 
families or villages by irrigating 
the land they live on and supply- 
ing their household water needs, is 
the first step toward improving the 
standard of living. 

A prototype of such a system, 
including a fifty-watt power plant, 
has been built and tested. De- 
veloped in cooperation with the 
Solar Energy Laboratory of the 
University of Wisconsin, the ex- 
perimental unit taps the heat 
energy of sunlight and converts it 
directly into electricity by means 
of a thermoelectric generator, The 
power generated drives an electric 
motor having a water pump con- 
nected directly to it. These are the 
only moving parts in the whole ir- 
rigation system. 

The thermoelectric generator will 
be the subject of a report by Kurt 
Katz, senior engineer at the West- 
inghouse new products _ labora- 
tories. It will be delivered at the 
United Nations Conference on 
New Sources of Energy in Rome, 
Italy. 

A larger solar-thermoelectric 
system, scaled up from the fifty- 
watt version, is now under de- 
velopment and has been operated 
at part power, This unit will have 
a capability of up to 200 watts of 
electric power. It will pump enough 
water from a depth of 20 feet to 
irrigate approximately four acres 
of land at the rate of 24 inches of 
water a year. This is about the 
average annual amount of precipi- 
tation in Minneapolis, Minn., or 
Honolulu, Hawaii. The unit can 
supply the personal needs of 1200 
people on the basis of five gallons 
of water per person per day. 

To provide the stated amount of 
water, the system must operate 
10 hours a day for only 250 days of 
the year. This leaves a safety mar- 
gin of about one-third of the year 
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to provide for cloudy weather, 
when the solar-thermoelectric gen- 
erator would not operate. 

The solar-thermoelectric system 
uses an eight-foot saucer-shaped 
(parabolic) mirror which gathers 
the sunlight and focuses it on the 
thermoelectric generator. The gen- 
erator is a metal “box” about eight 
inches on a side and about two 
inches thick. One face is black, 
to more efficiently absorb the heat 
of the sunlight shining upon it. 

Inside the generator are seventy- 
two thermoelectric elements, or 


couples, each composed of a 
“leg” of p-type semiconductor 
material and one of n-type. 


Like all thermoelectric materials, 
they have the unique ability to 
generate an electrical voltage when 
heated to a higher temperature on 
one side than on the other. 

The seventy-two thermoelectric 
couples are connected together 
electrically in series so that their 
voltages add together. The entire 
generator, which weighs just over 
16 pounds, was fabricated at the 
Westinghouse semiconductor de- 
partment. 

The generator can operate with 
temperatures on its hot side as 
high as 1100 degrees F. However, 
in order to extend generator life- 
time and reduce the initial cost of 
the system, especially the mirror, 
an operating temperature of 840 
degrees F, (about twice the broil- 
ing temperature in a kitchen range ) 
has been adopted. The cool side 
of the generator runs at 150 de- 
grees F. 


SCIENTISTS DEMONSTRATE 
‘MOLECULAR SLIDE RULE’ 


Scientists at the Westinghouse 
research laboratories have demon- 
strated a unique electronic device 
which might best be described as 
a “molecular slide rule.” 

The tiny device electronically 
performs multiplication and divi- 
sion by a process similar to that 
used in the familiar mechanical 


slide rule so widely used for math- 
ematical calculations, yet the new 
multiplier-divider has no conven- 
tional electronic components or cir- 
cuitry. It is simply a solid slice of 
silicon about the size of the head 
of a thumbtack and as thick as a 
few sheets of paper. 

The molecular slide rule is the 
latest subsystem, or functional elec- 
tronic block, to be demonstrated 
by Westinghouse through the 
principle of molecular electronics. 
It does away with traditional cir- 
cuits built from arrays of electronic 
components such as tubes, transis- 
tors, resistors, and the like. Instead, 
the same function is performed by 
rearranging the internal structure 
of a solid semiconductor crystal. 
Electronic behavior occurring with- 
in or between regions in the crystal 
gives the same effect as an entire 
electronic circuit (subsystem), or 
even a whole system. 

The multiplying and dividing 
function performed by the new 
functional block is equivalent to 
that done by an array of four 
separate diodes, or three diodes 
and a transistor. The functional 
block, however, is capable of 
greater accuracy than the assembly 
of individual components. 

Four Westinghouse scientists, H. 
C. Lin, C. E. Benjamin, P, W. 
Smith and B. S. Aronson, all of the 
electronic department of the West- 
inghouse research laboratories, de- 
veloped the unique device. 

Westinghouse previously _ has 
announced some 20 other function- 
al electronic blocks capable of per- 
forming a dozen different kinds of 
electronic functions. Many of the 
blocks were developed under a re- 
search and development contract 
with the Electronics Technology 
Laboratory of the Aeronautical 
Systems Division (ASD), U.S. Air 
Force. 

The new functional electronic 
block multiplies by adding to- 
gether voltages that are logarithms 
of the quantities to be multiplied. 
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The logarithm of a number is the 
power to which a fixed base num- 
ber (usually 10) must be raised in 
order to equal the number (called 
the antilogarithm). 

A slide rule is marked off in 
logarithmic scales and is labeled 
with the corresponding antiloga- 
rithms. To multiply two numbers, 
the sliding and fixed scales are ad- 
justed to add their logarithms. The 
product, or antilogarithm, is then 
read directly from the instrument. 

The molecular slide rule per- 
forms in a similar way, but elec- 
tronically by means of semiconduc- 
tor junctions, An electric current 
fed into a junction gives a voltage 
across the junction proportional to 
the logarithm of the current, An 
input of two currents into two 
junctions gives a voltage which is 
their logarithmic sum. The anti- 
logarithm, measured at the output 
of the functional block, is the prod- 
uct of multiplying them togther. 

Just as in a slide rule, division 
is the opposite process. The cur- 
rents are fed into the multiplier- 
divider in such a way that their 
two logarithms subtract instead of 
add. 

Used for multiplication or di- 
vision, the new device has an in- 
put range of 10 to one and an out- 
put range of 100 to one. Its ac- 
curacy in multiplying—dividing is 
within five percent. 


MICROWAVE MEASUREMENT KIT 
AIDS SCIENCE TEACHERS 


A new low-cost electronic “sci- 
ence teacher” that simplifies the 
study of energy radiation at speed 
of light has been developed by the 
Budd-Stanley Company, Incorpo- 
rated, manufacturer of microwave 
test instruments and components. 

Called an Ed-Set, the new “elec- 
tronic teacher” is the first complete- 
ly assembled instrument of its kind 
available to high school and col- 
lege science departments for 
demonstrating optics and micro- 
wave theory. The new portable 
demonstration unit is also expected 
to find wide use in military techni- 
cal schools and in companies with 
in-plant training systems. 

Through simple experiments, an 
instructor or student can use the 
Ed-Set to illustrate the basic na- 
tural laws of light or measure 
electromagnetic radiation—energy 
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“pulse beats” at thousands of mil- 
lions of cycles per second. 

So that students can be trained 
in using standard test equipment, 
a resonant-cavity-type frequency 
meter is provided, as well as vari- 
able flap attenuator and a sliding 
probe carriage with millimeter 
scale and vernier for measuring 
S.W.R. 

Radar signals can also be sent 
along a section of hollow metal 
tubing across a 30-foot classroom 
and through solid walls, with inter- 
ference patterns measured, plotted 
and calculated. 

The Ed-Set is expected to fill a 
teaching gap in current high 
school and college science courses 
caused by the lack of “packaged” 
microwave equipment. According 
to a Budd-Stanley executive, few 
of the nation’s estimated 40,000 
school science laboratories stock 
optics-microwave demonstra- 
tors which up to now have had to 
be assembled piecemeal at costs 
ranging from $1,500 to $4,000. 

The new Ed-Set will be sold to 
schools for $385. It contains all 
components in one package—power 
supply, amplifier, tube mount, fre- 
quency meter, attenuator, slotted 
line, crystal detector and acces- 
sories. 

In accuracy, the new electronic 


instrument approximates standards 
of laboratory precision sufficient to 
measure the speed of light with a 
margin of error not exceeding nine 
per cent. 

Completely portable, the demon- 
stration unit weighs only 33 pounds 
with carrying case and can be 
plugged into any standard 110- 
volt, 60-cycle AC outlet. It stands 
one foot high and is approximately 
11 inches wide by 31 inches long. 
An easy-to-read instruction manual 
and demonstration accessories are 
shipped free with each unit. 


ECHO SUPPRESSOR TO MAKE 
SATELLITE CALLS POSSIBLE 


An electronic device designed 
to solve one of the basic problems 
which would arise in space com- 
munications was introduced by 
scientists of General Telephone & 
Electronics Corporation. 

Known as an “echo suppressor”, 
the device is designed to “silence” 
echoes which would occur in tele- 
phone conversations between wide- 
ly separated parts of the world, 
using a space satellite as a relay 
station. The device was displayed 
at the Global Communications 
Symposium (GLOBECOM ), spon- 
sored jointly by the American In- 
stitute of Electrical Engineers and 
the Institute of Radio Engineers. 


Budd-Stanley Company 


The new portable microwave demonstration set made by the Budd-Stanley Company, 
Syosset, New York, is the first preassembled unit available to high school and college 
science departments for teaching optics and microwave theory. 
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According to Dr. Herbert Trot- 
ter, Jr., President of General Tele- 
phone & Electronics Laboratories, 
GT&E research subsidiary, tele- 
phone communications employing 
a satellite system would be un- 
feasible unless such an echo-re- 
ducing device were part of the 
system. He pointed out that the 
echo of an individual’s voice, while 
not rendering speech completely 
unintelligible, would have the “in- 
evitable effect of leading the 
speaker to enunciate too slowly 
and jerkily, and would interrupt 
trains of thought, thus resulting in 
unsatisfactory or even worthless 
conversation.” 

However, he added, the GT&E 
“echo suppressor” would enable a 
satellite system to carry “natural 
telephone conversations”. 

Dr. Larry Hunter and James 
Stewart of the GT&E Laboratories 
operation in Menlo Park, Calif., in- 
ventors of the device, described 
the “echo suppressor” as being cap- 
able of operating in two “modes”. 

In “mode 1” there is complete 
echo suppression while one person 
is “doing all the talking” without 
interruption from the person on 
the other end of the circuit, An 
open switch breaks the circuit in 
the non-used direction of transmis- 
sion so there is no path by which 
the echo may return to the talker. 

“Mode 2”, according to Dr. 
Hunter and Mr. Stewart, becomes 
operable in the device—auto- 
matically and not noticeable to 
the talkers-when one person is 
talking and the other person inter- 
rupts. In “mode 2”, they stated, 
“partial echo suppression _ is 
achieved by inserting ‘loss’, or at- 
tenuation, in the transmission 
paths. If the same amount of ‘loss’ 
is inserted in each path, the echo 
suffers twice as much loss as 
the signal, and therefore, with 
a reasonable amount of ‘loss’, 
the echo becomes unnoticeable 
while both speakers are talk- 
ing’. In this “mode”, the 
switch must be closed to permit 
transmission in both directions at 
the same time. Closing the switch 
makes it possible for the echo to 
return to the talker. To reduce the 
effect of this echo, “loss” is intro- 
duced by electronic methods of 
control. 

Emphasizing that the “echo sup- 


pressor” still is in the development- 
al stage, the two scientists said 
their work with the device indi- 
cates that “with partial echo sup- 
pression during interruptions and 
with complete suppression for 
normal conversational interchange, 
high quality telephone service by 
means of satellite systems will be 
possible”. 

They said the complex device 
could be adapted to either low- 
altitude or high-altitude satellite 
systems, and also to long-range 
land-line systems, 

The high-altitude system would 
have three or four synchronous 
satellites placed equidistant around 
the equator, each at an altitude of 
22,300 miles and orbiting at the 
same angular velocity and in the 
same direction as the earth’s ro- 
tation. The satellites would be 
“stationary” in that they would re- 
main over the same point on the 
earth’s surface. Because the satel- 
lites would be stationary, each 
ground station with its fixed anten- 
na would constantly be in “line of 
sight” with one of the satellites. 
The ground stations would trans- 
mit signals to the satellites which 
in turn would relay the signals 
to ground receiving stations lo- 
cated throughout the world, At 
least twenty ground stations would 
be required for world-wide cover- 
age, although the exact number 
would depend on the availability 
of suitable ground communications 
in various sections of the world. 

The lower-altitude system would 
use forty or more satellites launched 
into random polar orbits about 
3,000 miles high. Because they 
would be in random orbits not 
paralleling the direction of the 
earth’s rotation, the individual low- 
altitude satellites would not be in 
constant contact with any single 
ground station. As a. satellite 
passed out of sight of a ground 
station which was transmitting via 
the satellite to another ground sta- 
tion also in line of sight of the 
satellite, both stations would ro- 
tate their antenna to establish con- 
tact wih an oncoming satellite. 
This switching process would re- 
quire equipment capable of solv- 
ing mechanical] and electrical prob- 
lems not present in a high-altitude 
system with its fixed line of sight 
between satellite and ground sta- 
tions. 
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Whatever the special fire hazard, 
innell has the right system to handle it 


‘he basic fire extinguishing agents are shown on the chart below with the most common applications 
ross-referenced by check marks. If a production process requires a specially designed system — the 
esearch and test facilities of the Grinnell Company are available in case of need. 
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According to Dr. Herbert Trot- 
ter, Jr., President of General Tele- 
phone & Electronics Laboratories, 
GT&E research subsidiary, tele- 
phone communications employing 
a satellite system would be un- 
feasible unless such an echo-re- 
ducing device were part of the 
system. He pointed out that the 
echo of an individual's voice, while 
not rendering speech completely 
unintelligible, would have the “in- 
evitable effect of leading the 
speaker to enunciate too slowly 
and jerkily, and would interrupt 
trains of thought, thus resulting in 
unsatisfactory or even worthless 
conversation.” 

However, he added, the GT&E 
“echo suppressor” would enable a 
satellite system to carry “natural 
telephone conversations”. 

Dr. Larry Hunter and James 
Stewart of the GT&E Laboratories 
operation in Menlo Park, Calif., in- 
ventors of the device, described 
the “echo suppressor” as being cap- 
able of operating in two “modes”. 

In “mode 1” there is complete 
echo suppression while one person 
is “doing all the talking” without 
interruption from the person on 
the other end of the circuit. An 
open switch breaks the circuit in 
the non-used direction of transmis- 
sion so there is no path by which 
the echo may return to the talker. 

“Mode 2”, according to Dr. 
Hunter and Mr. Stewart, becomes 
operable in the device—auto- 
matically and not noticeable to 
the talkers-when one person is 
talking and the other person inter- 
rupts. In “mode 2”, they stated, 
“partial echo suppression _ is 
achieved by inserting ‘loss’, or at- 
tenuation, in the transmission 
paths. If the same amount of ‘loss’ 
is inserted in each path, the echo 
suffers twice as much loss as 
the signal, and therefore, with 
a reasonable amount of ‘loss’, 
the echo becomes unnoticeable 
while both speakers are talk- 
ing’. In this “mode”, the 
switch ‘must be closed to permit 
transmission in both directions at 
the same time. Closing the switch 
makes it possible for the echo to 
return to the talker. To reduce the 
effect of this echo, “loss” is intro- 
duced by electronic methods of 
control. 


Emphasizing that the “echo sup- 


pressor” still is in the development- 
al stage, the two scientists said 
their work with the device indi- 
cates that “with partial echo sup- 
pression during interruptions and 
with complete suppression for 
normal conversational interchange, 
high quality telephone service by 
means of satellite systems will be 
possible”. 

They said the complex device 
could be adapted to either low- 
altitude or high-altitude satellite 
systems, and also to long-range 
land-line systems. 

The high-altitude system would 
have three or four synchronous 
satellites placed equidistant around 
the equator, each at an altitude of 
22,300 miles and orbiting at the 
same angular velocity and in the 
same direction as the earth’s ro- 
tation. The satellites would be 
“stationary” in that they would re- 
main over the same point on the 
earth’s surface. Because the satel- 
lites would be stationary, each 
ground station with its fixed anten- 
na would constantly be in “line of 
sight” with one of the satellites. 
The ground stations would trans- 
mit signals to the satellites which 
in turn would relay the signals 
to ground receiving stations lo- 
cated throughout the world, At 
least twenty ground stations would 
be required for world-wide cover- 
age, although the exact number 
would depend on the availability 
of suitable ground communications 
in various sections of the world. 

The lower-altitude system would 
use forty or more satellites launched 
into random polar orbits about 
3,000 miles high. Because they 
would be in random orbits not 
paralleling the direction of the 
earth’s rotation, the individual low- 
altitude satellites would not be in 
constant contact with any single 
ground station. As a_ satellite 
passed out of sight of a ground 
station which was transmitting via 
the satellite to another ground sta- 
tion also in line of sight of the 
satellite, both stations would ro- 
tate their antenna to establish con- 
tact wih an oncoming satellite. 
This switching process would re- 
quire equipment capable of solv- 
ing mechanical] and electrical prob- 
lems not present in a high-altitude 
system with its fixed line of sight 
between satellite and ground sta- 
tions. 
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The basic fire extinguishing agents are shown on the chart below with the most common applications 
cross-referenced by check marks. If a production process requires a specially designed system — the 
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VEGETABLE OIL, SOLVENT EXTRACTION 
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The remarkable luminosity of 
neon can be utilized for lighting 
purposes. One of the difficulties 
of the problem is the ease with 
which neon is masked in luminous 
tubes by small quantities of cer- 
tain other gases. It is not sufficient 
to introduce very pure neon into 
a tube with electrodes, under suit- 
able pressure, in order to obtain 
an effective luminous tube, for the 
gases disengaged from the elec- 
trodes and from the walls by the 
current almost destroy its luminous 
power. This can be overcome by 
the use in a special way of Dewar's 
discovery of the absorbant proper- 
ties of charcoal at low tempera- 
tures. In fact neon is not so easily 
liquified as the other gases intro- 
duced or set free by the passage 
of the current, and is therefore less 
easily absorbed than they are by 
charcoal at the temperature of 
liquid air. In this way neon is 
purified, and after prolonged 
treatment the beautiful orange 
luminescence appears and retains 
its brightness. This bright light is 
very rich in red rays and is just 
the corrective required for the 
light of vapor tubes; in many cases 
it could be used alone as for 
studios, halls and so forth. 

—The Sibley Journal, 
November 1911 


Recovering gold from the Colo- 
rado river is being attempted by 
dredging the Grand Canyon. The 
prospects are said to be very al- 
luring although it remains to be 
seen whether they will come up to 
the expectations or not. Nature has 
there prepared a gigantic sluice- 
way which has been working for 
ages tearing away the rocks, It is 
highly probable that there are con- 
siderable quantities of gold and 
platinum safely bound in the sand 
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and gravel of the river bed which 

have never been operated upon 

because of the extreme difficulty 

in getting at the bottom of the 
river to dredge. 

—The Sibley Journal, 

November 1911 


A battery truck crane for the 
handling of freight has recently 
been devised by the General Elec- 
tric Company. These cranes are 
driven by a battery in the rear of 
the truck. They are used on such 
freight as can be divided up into 
parcels of 1 ton or less which have 
to be moved through a vertical 
distance of not over ten feet and in 
a radius of eight feet. For transpor- 
tation of loads over large areas not 
exceeding 400 feet in length these 
battery truck cranes are attached 
to trailers which carry the parcels 
to the various points, The crane is 
then used in placing the loads. At 
the Bush Terminal in New York 
600,000 pounds of cotton were 
moved half a mile in ten hours, 
taking 24 bales at every trip, 
averaging one trip every twelve 
minutes. This gives an average of 
500 pounds per minute over a 
distance of half a mile. 

—The Sibley Journal, 
November 1911 


The Swiss National Railways are 
soon to give up their present 
method of operating on steam 
power. This power is to be re- 
placed by the use of a single phase, 
overhead conductor, 15,000 volt 
system. The first portion of the 
work of electrifying the system 
will be done on the St, Gothard 
line. Eventually the work will ex- 
tend to the whole Federal system 
of 1830 miles. The cost is estimated 
at $13,140,000 and the running ex- 
penses are estimated at ten per 


cent less than the cost of operation 
by the present steam power. 

—The Sibley Journal, 

November 1911 


Beads of metallic titanium have 
been produced recently by Mat- 
thew A. Hunter, in the Russell 
~— laboratory of the Rensselaer 
Polytechnic Institute by the reduc- 
tion of the titanifluorides of the 
alkali metals. Sodium titanifluoride 
was first prepared by dissolving 
titanium dioxide free from iron in 
hydrofluoric acid. This was then al- 
most neutralized with sodium hy- 
droxide when sodium titanifluoride 
was thrown out as a crystalline 
precipitate. This compound was 
then placed in a cylinder fitted 
with a lid loosely screwed on. The 
whole was heated and dry alcohol 
added to take out the excess of 
potassium. The reduction gives a 
material containing 68.0% titanium. 
By reducing titanium tetrachloride 
with sodium, a product containing 
94.73% of titanium was obtained by 
Nelson and Peterson, Repeating 
their experiment it gave a yield 
slightly higher than this, The metal 
obtained does not differ in out- 
ward appearance from polished 
steel but when cold is brittle and 
hard. At a low red heat it may be 
readily forged like red hot iron. 
Unsuccessful attempts were made 
to draw the material. The pure 
metal can be melted only with dif- 
ficulty. A rod burned in air at 
1200° when a current of 50 
amperes was sent through a rod of 
the metal 12 cm. long and 1.8 mm. 
in diameter. Further experiment 
determined the melting point to be 
between 1800° and 1850°. 

—The Sibley Journal, 
November 1911 
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Have you considered General Foods? 


The food industry is the world’s largest enterprise. And, as the larg- 
est U.S. packaged food processor in this enterprise, General Foods’ 
continued growth depends on developing and producing new foods. 

The accomplishment of these growth plans requires a growing 
staff of competent engineers, chemists and food technologists. 

It may be to our mutual advantage for you to see our representa- 
tive when he is at your school. Your Placement Director will help 
you to arrange a meeting. In the meantime, we have two booklets, 
One on careers in Engineering and one on Research—written for the 
man coming out of school. Write us for a complimentary copy. 


GENERAL FOODS makers of a number of well known food products such as 
Maxwell House Coffee + Jell-O Desserts » Post Cereals + Birds Eye Frozen Foods 
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GENERAL FOODS 
COLLEGE RELATIONS 
250 North St. » White Plains, New York 


Piease send me your booklet on careers in: 
O Engineering 


O Research 


NAME 


ADDRESS. 
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new American enterprise, time for this Nation to te ea 


clearly leading role in space achievement. I believe 


a 


the 


_nation should commit itself to achieving the goal, befor the 


him safely to earth.” 


May 25, 1961 


The nation has committed itself to accelerate greatlythe development of space science and technology, 
accepting as a national goal, the achievement of manned lunar landing and return before the end of 
the decade. This space program will require spending many billions of dollars during the next ten years. 


NA SA directs and implements the nation’s research and development efforts in the exploration of space. The 
accelerated national space program calls for the greatest single technological effort our country has thus far under- 
taken. Manned space flight is the most challenging assignment ever given to mankind. 


NASA has urgent need for large numbers of scientists and engineers in the fields of aerospace technology 
who hold degrees in physical science, engineering, or other appropriate fields. 


NA SA career opportunities are as unlimited as the scope of our organization. You can be sure to play an 
important role in the United States’ space effort when you join NASA. 


NA SA positions are available for those with degrees or experience in appropriate fields for work in one of 
the following areas: Fluid and Flight Mechanics; Materials and Structures; Propulsion and Power; Data Systems; 
Flight Systems; Measurement and Instrumentation Systems; Experimental Facilities and Equipment; Space 
Sciences; Life Sciences; Project Management. 


NASA invites you to address your inquiry to the Personnel Director of any of 

the following NASA Centers: NASA Space Task Group, Hampton, Virginia; NASA 
Goddard Space Flight Center, Greenbelt, Maryland; NASA Marshall Space Flight 
Center, Huntsville, Alabama; NASA Ames Research Center, Mountain View, Califor- 
nia; NASA Flight Research Center, Edwards, California; NASA Langley Research 
Center, Hampton, Virginia; NASA Wallops Station, Wallops Island, Virginia; NASA 
Lewis Research Center, Cleveland, Ohio. 

Positions are filled in accordance with Aero-Space All qualified applicants will receive consideration 


Technology Announcement 252B. for employment without regard to race, creed or 
color, or national origin. 


NOVEMBER 1961 
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NEWS BRIEFS 


Edited by Robert A. Stern, EE ’63 


Have you ever wished you could 
get a drink of really cold water 
right out of the faucet when you're 
thirsty instead of having to break 
out a tray of ice cubes and “manu- 
facture” your own cold drink? 

If you have, an ingenious manu- 
facturer has the answer for you. 
He's designed an automatic water 
cooler small enough to fit under 
the kitchen sink. It works on the 
same principle as your refrigerator 
and uses the same “Freon” re- 
frigerant as the cooling agent. 

The cooler hooks into your cold 
water line and has its own push- 
down spigot, which can be placed 
alongside the cold water faucet on 
the drainboard. It simply _re- 
frigerates your tap water down to 
about 40 degrees and keeps it 
there ready for you to draw off 
whenever your thirst needs quench- 


ing. 


The Army has developed a 
handy new gadget that will make 
enough fresh water to keep sur- 
vivors of sea disasters from dying 


of thirst. 


The new gadget, called the “sit 


still,” was developed by the Army, 
and operates using the heat from 
the sun’s rays or from the body of 
an individual sitting on it. 

This “do-it-yourself” gadget con- 
sists of a sheaf of five sheets about 
the size of standard typewriter 
paper. The five sheets are a black 
plastic film on top, piece of paper 
toweling or cloth, then a water 
repellant screen, a sheet of alumi- 
num foil and a cloth backing for 
the foil. A sponge to collect the 
fresh water completes the kit. 

The fresh water is made by con- 
densation. The five sheets are 
dipped in the ocean, excess water 
is drained and the aluminum foil 
wiped dry. Reassembled with the 
plastic film on top, the sheaf is ex- 
posed to the heat of the sun, or, if 
it’s a cloudy day or night, by the 
heat from the survivor’s body sit- 
ting on it. 

The heat penetrates to the alumi- 
num foil which is then cooled by 
the bottom salt-water soaked 
cloth. In the cooling process, a 
condensation of fresh water forms 
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on the foil. The survivor uses the 
sponge to soak up the water, which 
may be only a few drops, but 
enough to keep him alive. The ef- 
ficiency can be increased by using 
additional sheets of toweling, 
screen and foil. With additional 
sets of sheets, a survivor can ob- 
tain about a pint of water in 16 
hours. 


Newest wrinkle in consumer 
electronics is an instrument that 
quietly broadcasts a mother’s heart 
throb to comfort a baby when its 
real mother is out of the room. 


Russian chemists are making a 
concrete construction material 
from cottonwaste products. The 
Russians claim the material is three 
to seven times stronger than ce- 
ment-based concretes and is fire, 
water and acid proof. In addition, 
they say the material insulates 
against heat and electricity. 


A distillery in Scotland employs 
a dozen and a half geese as se- 
curity guard around its Glasgow 
plant. When an intruder appears, 
the geese quack into action, sum- 
moning human guards to make the 
arrest. 


Recent purchases in the oil-rich 
Arab state of Kuwait have given 
it the world lead in number of air 
conditioners per capita. Kuwait 
now has one conditioner for every 
16 inhabitants. The U.S. is second 
with one for every 23. 


Pocket-size lie detectors ex- 
ported by Japan soon will be on 
the market. The transistorized bat- 
tery-powered detectors will meas- 
ure the change in a person’s pulse, 
breathing blood pressure 
caused by the “mental commotion” 
of telling a lie. 


Scientists estimate that during 
one year, the energy equivalent of 
about two billion nuclear bombs 
(each of 20,000 tons of TNT) 
moves across latitude 40° in winds. 
They calculate that the energy in 


the winds over the entire globe 
at any one time is equal to about 
seven million nuclear bombs. 


By mid-1963, about a fifth of the 
nation’s 5,477 radio stations may 
have automated their broadcasting 
operations. For about $6,000, sta- 
tions can buy equipment that per- 
mits them to tape and then air 18 
hours of music, disc jockey chatter 
and other programs without touch- 
ing a phonograph record, 


Such items as foot powders, 
tooth powders and talcums soon 
will appear in aerosol form. The 
technical problems of packaging 
the powders under pressure have 
been solved, and many companies 
are just awaiting a showing of cus- 
tomer demand. 


A Viennese manufacturer has 
brought out a tape recorder re- 
puted to be the world’s smallest. 
The recorder weighs less than a 
pound, has three transistors, and 
measures 4% x 3% inches. It has a 
five-track recording system, 12 
minutes per track, and is designed 
for one-hand operation. 


A dentifrice that requires no 
brushing and is in tablet form is 
due to appear on the market. The 
single-use foaming tablet is simply 
swirled about in the mouth. 


Dry ice is being used to keep 
coal cool enough to prevent spon- 
taneous combustion. Pipes perfor- 
ated and filled with dry ice are 
hammered into piles of coal. This 
not only decreases the tempera- 
ture, but also spreads a blanket of 
carbon dioxide which smothers a 
fire. 


Midwestern research workers are 
trying to build an electronic nose 
that would detect smells according 
to changes in the electrical poten- 
tials on its surface. The nose could 
be used in studying food aromas, 
food spoilage, industrial or military 
warning systems and even for find- 
ing out if there are smells in space. 
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Kodak beyond the snapshot... 


(random notes) 


More precious than rubies is confidence 
in the importance of what one does for 
a living. One thing we do for a living 
is to manufacture x-ray film. Unkind 
words are rarely spoken about society’s 
need for x-ray film. Now we have news 
about x-ray film and need to make it 
seem important. Easy. 


The first piece of news has it that 
Kodak x-ray film of high contrast and 
fine grain is now obtainable with emul- 
sion on one side only. Ties in to the 
current push for great structural strength 
in small mass. Load-bearing members 
are now getting so thin that putative 
flaws on their radiographs have to be 
checked out with a microscope. Since 
a microscope can focus on only one side 
of the film at a time, it’s bettc: to have 
the other side blank. Simple, yes; trivial, 
no. Manufacturing and distribution 
problems on our scale are rarely trivial. 


The second piece of news much 
exceeds the first in importance. You 
have been given estimates by various 
authorities of how much radiation you 
and your children can expect to soak 
up, barring disaster. You have been 
told how much to figure for medical 
and dental radiological examination 
over a lifetime. Meanwhile we have 
been quietly goofing up the statistics ! 
We have been upping the response of 
the films. With the latest step, the same 
amount of examination requires half or 
a third as much radiation as before. 
Just privately rejoice a little at how the 
deal has been sweetened a bit for you, 
statistically. 


X-RAY FILM NEEDS GOOD PEOPLE 


From vitamins to Verifax Copiers, 
plenty of lively careers to be made 
with Kodak in research, engineering, 
production, marketing. Address: 


To John! 


We are not alone in polypropylene. 
Seven other large and reputable com- 
panies are known to be playing in the 
game against each other and us. All we 
players must be very brave, hide our 
nervousness, and raise our glasses high 
in a toast to the memory of Senator 
John Sherman, who believed in the 
great public good that comes of free 
and untrammeled competition. 

(Other nations have ambitious poly- 
propylene plans of their own and are 
outproducing the U.S. in polypropylene 
right now in the aggregate. The peoples 
of the earth had better start making 
their artifacts out of polypropylene — 
and fast!) 

As the game gets under way, we hold 
certain strong cards. Our Tenite poly- 
propylene 
®@ Can be polymerized from propylene 
by two completely different processes of 
our own devising, both free and clear of 
the U.S. patents of others. 

@ Comes in many flow rates. 


©@ Comes in the widest variety of repro- 
ducible colors. 


@ Is exceedingly well fortified by our 
own antioxidants against oxidative dete- 
rioration. 


@ Has “built-in hinge,” i.e. tremendous 
fatigue resistance under flexure. 


@ Weathers very well when extruded in 
monofilament for webbing and cordage, 
because of our own ultraviolet inhibitors. 


@ Has high-enough softening temperature 
so that when it is extruded as sheet you 
can cook in it and yet on a yield basis it 
costs less than cellophane. 


POLYPROPYLENE NEEDS GOOD PEOPLE 


A familiar force 


Here is a picture of the basic amplifier 
used in photography. This 
amplifier can provide a gain 
of 10°. There is a genie in 
the bottle. Familiarity with 
him breeds not contempt 
but admiration. 

Once upon a time, it was 
customary to summon the genie by 
retiring to a little darkroom and pour- 
ing him out of his bottle into a white 
enameled tray. No longer does he 
demand such ceremonious treatment. 

Our wet friend now works unseen 
inside a box, responding to push but- 
tons. His very fluidity has been replaced 
by a kind of viscosity which need little 
concern the client, who merely inserts 

a probe into a disposable cartridge. 

When the work is done, the genie uses 

his private exit to the sewer. 


This newly announced Eastman 
Viscomat Processor does 36 feet of 
16mm film per minute. Not entirely by 
coincidence, this happens to be the rate 
at which film runs through a projector. 
The film spends about one minute in 
the processor. It emerges processed to 
standard commercial quality, ready to 
project. It can be stopped for seconds 
or days and restarted without loss of 
quality. Were we not so touchy about 
processing quality, the gadget would 
have been on the market long before. 


Note: Whether you work for us or not, 
photography in some form will probably 
have a part in your work as years go on. 
Now or later, feel free to ask for Kodak 
literature or help on anything photographic. 


SOPHISTICATED PHOTOGRAPHIC 
ENGINEERING NEEDS GOOD PEOPLE 


EASTMAN KODAK COMPANY 


Business and Technical Personnel Department 


Rochester 4, N.Y. 
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sion with General Electric’s Dr. J. H. Hollomon 
Manager—General Engineering Laboratory 


Society Has New Needs 
and Wants—Plan Your 
Career Accordingly 


Q. Dr. Hollomon, what characterizes 
the new needs and wants of society? 

A. There are four significant changes 
in recent times that characterize these 
needs and wants. 

1. The increases in the number of 


people who live in cities: the accom- 
panying need is for adequate control 
of air pollution, elimination of trans- 
portation bottlenecks, slum clearance, 
and adequate water resources. 
2. The shift in our economy from agri- 
culture and manufacturing to “serv- 
ices”: today less than half our working 
population produces the food and goods 
for the remainder. Education, health, 
and recreation are new needs. They 
require a new information technology 
to eliminate the drudgery of routine 
mental tasks as our electrical tech- 
nology eliminated routine physical 
drudgery. 
3. The continued need for national 
defense and for arms reduction: the 
majority of our technical resources 
is concerned with research and devel- 
opment for military purposes. But 
increasingly, we must look to new tech- 
nical means for detection and control. 
4. The arising expectations of the peo- 
ples of the newly developing nations: 
here the “haves” -of our society must 
provide the industry and the tools for the 
“have-nots” of the new countries if they 
are to share the advantages of mod- 
ern technology. It is now clearly recog- 
nized by all that Western technology is 
capable of furnishing the material 
goods of modern life to the billions 
of people of the world rather than 
only to the millions in the West. 

We see in these new wants, prospects 
for General Electric’s future growth 
and contribution. 


Q. Could you give us some examples? 


A. We are investigating techniques for 
the control and measurement of air and 
water pollution which will be appli- 
cable not only to cities, but to individual 
households. We have developed, for 


One of a series... 


DR. HOLLOMON is responsible for General Electric's centralized, advanced engineering 
activities. He is also an adjunct professor of metallurgy at RPI, serves in advisory posts 
for four universities, and is a member of the Technical Assistance panel of President 
Kennedy’s Scientific Advisory Committee. Long interested in emphasizing new areas of oppor- 
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example, new methods of purifying 
salt water and specific techniques for 
determining impurities in polluted air. 
General Electric is increasing its inter- 
national business by furnishing power 
generating and transportation equip- 
ment for Africa, South America, and 
Southern Asia. 

We are looking for other products 
that would be helpful to these areas to 
develop their economy and to improve 
their way of life. We can develop new 
information systems, new ways of stor- 
ing and retrieving information, or 
handling it in computers. We can 
design new devices that do some of the 
thinking functions of men, that will 
make education more effective and per- 
haps contribute substantially to reducing 
the cost of medical treatment. We can 
design new devices for more efficient 
“paper handling” in the service 
industries. 


Q. If | want to be a part of this new 
activity, how should | plan my career? 


A. First of all, recognize that the 
meeting of needs and wants of society 
with products and services is most 
important and satisfying work. Today 
this activity requires not only knowl- 
edge of science and technology but 
also of economics, sociology and the 
best of the past as learned from the 
liberal arts. To do the engineering 
involved requires, at least for young 
men, the most varied experience possi- 
ble. This means working at a number 
of different jobs involving different 
science and technology and different 
products. This kind of experience for 
engineers is one of the best means of 
learning how to conceive and design 
—how to be able to meet the changing 
requirements of the times. 


For scientists, look to those new fields 
in biology, biophysics, information, and 
power generation that afford the most 
challenge in understanding the world 
in which we live. 

But above all else, the science explo- 
sion of the last several decades means 
that the tools you will use as an engi- 
neer or as a scientist and the knowledge 
involved will change during your life- 
time. Thus, you must be in a position 
to continue your education, either on 
your own or in courses at universities 
or in special courses sponsored by 
the company for which you work. 


Q. Does General Electric offer these 
advantages to a young scientist or 
engineer? 


A. General Electric is a large diver- 
sified company in which young men 
have the opportunity of working on a 
variety of problems with experienced 
people at the forefront of science and 
technology. There are a number of 
laboratories where research and ad- 
vanced development is and has been 
traditional. The Company offers incen- 
tives for graduate studies, as well as 
a number of educational programs 
with expert and experienced teachers. 
Talk to your placement officers and 
members of your faculty. | hope you 
will plan to meet our representative 
when he visits the campus. 


A recent address by Dr. Hollomon 
entitled “Engineering’s Great Challenge 
— the 1960's,” will be of interest to 
most Juniors, Seniors, and Graduate 
Students. It’s available by addressing 
your request to: Dr. J. H. Hollomon, 
Section 699-2, General Electric Com- 
pany, Schenectady 5, N.Y. 
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